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U.S. DEPARTMENT OF COMMERCE
PROGRAM SOLICITATION FOR SMALL BUSINESS INNOVATION RESEARCH

1.0 PROGRAM DESCRIPTION

1.1 Introduction

The Departnent of Commerce (DOC) invites small businesses to
submt research proposals under this solicitation entitled " Smal
Busi ness I nnovation Research (SBIR)." Firns wth strong research
capabilities in any of the areas listed in Section 8 of this
solicitation are encouraged to participate. Unsolicited
proposal s are not accepted under the SBIR program

oj ectives of this solicitation include stinmulating technol ogi cal
i nnovation in the private sector, strengthening the role of snal
busi ness in neeting Federal research and devel opnent (R&D) needs,
i ncreasing the commercial application of innovations derived from
Federal research, and inproving the return on investnent from
Federal | y-funded research for the econom c benefit of the Nation.

1.2 Three-Phase Program

The "Smal | Busi ness Research and Devel opnent Enhancenent Act of
1992" (P.L. 102-564) was signed by the President on Cctober 28,
1992, and is operated under a Small Business Adm nistration (SBA)
directive dated January 26, 1993. The Act requires the
Departnment of Commerce to establish a three-phase SBIR program by
reserving a percentage of its extranural R&D budget to be awarded
to smal | business concerns for innovation research.

The funding vehicles for DOC s SBIR programin both Phase 1 and
Phase 2 are primarily contracts, although at DOC s discretion,
some research topics may be funded by grants.

DOC has the unilateral right to select SBIR research topics and
awar dees in both Phase 1 and Phase 2, and to award several or no
contracts or grants under a given topic.

1.2.1 Phase 1 - Feasibility Research

Phase 1 is to determine the technical feasibility of ideas
subm tted for consideration and the quality of performance of the
smal | busi ness concern receiving an award. Therefore, the



proposal should concentrate on research that will significantly
contribute to proving the feasibility of the approach, a
prerequisite to further support in Phase 2.

1.2.2 Phase 2 - Research and Development

Only firms that are awarded Phase 1 contracts or grants under
this solicitation will be given the opportunity of submtting a
Phase 2 proposal imediately foll ow ng conpletion of Phase 1

Phase 2 is the R&D or prototype devel opment phase. It wll

require a conprehensive proposal outlining the effort in detail.
Further information regarding Phase 2 proposal requirenents wll
be provided to all firnms receiving Phase 1 contracts or grants.

1.2.3 Phase 3 - Commercialization

In Phase 3, it is intended that non-SBIR capital be used by the
smal | business to pursue commercial applications of Phase 2.

1.3 Eligibility

Each organi zation submtting a proposal nust qualify as a snal
busi ness (Section 2.1) for research or R&D purposes (Section 2.2).

In addition, the primary enpl oynent of the principal investigator
must be wth the small business at the tinme of the award. More

t han one-half of the principal investigator’s tinme nust be spent
with the small business for the period covered by the award.
Primary enployment with a small business precludes full-tine

enpl oynent wi th anot her organi zati on.

Al so, for both Phase 1 and Phase 2, the work nust be perforned in
the United States. "United States" neans the fifty states, the
territories and possessions of the United States, the
Commonweal th of Puerto Rico, the Commonweal th of the Northern
Mariana |slands, the Trust Territory of the Pacific Islands, and
the District of Colunbia.

Joint ventures and |limted partnerships are eligible, provided
the entity created qualifies as a small business as defined in
this solicitation. Consultative arrangenents between firns and
universities or other non-profit organi zations are encouraged,

with the small business serving as the prinme contractor.

1.4 Contact with DOC

In the interest of conpetitive fairness, oral or witten
conmmuni cation with DOC or any of its conponents concerning
additional information on the technical topics described in
Section 8 of this solicitation is prohibited.




Requests for general information on the DOC SBI R program may be

addr essed to:

Dr. Joseph M Bishop or
DOC SBI R Program Manager

1315 East-West Hi ghway

Silver Spring, MD 20910

Tel ephone: (301) 713-3565
Fax: (301) 713-4100
E-mail : j oseph. bi shop@oaa. gov

M. Norman Tayl or

NI ST SBI R Program Manager
Bui | di ng 820, Room 306

Gai t hersburg, NMD 20899

Tel ephone: (301) 975-4517

Fax: (301) 548-0624
E-mai | : norman. tayl or @i st. gov

I nformati on sources and/or docunent services are listed in

Section 7.

2.0 DEFINITIONS

2.1 Small Business

A smal |l business concern is one that, at the tine of award for

Phase 1 and Phase 2:

(a) is independently owned and operated, is organized for
profit, is not domnant in the field of operation in which
it is proposing, and has its principal place of business
| ocated in the United States (Section 1.3);

(b) is at least 51 percent owned,

or in the case of a publicly

owned business, at |east 51 percent of its voting stock is
owned by United States citizens or lawfully admtted

per manent resident aliens;

(c) has, including its affiliates,

a nunber of enpl oyees not

exceedi ng 500, and neets the other small business regulatory
requi rements found in 13 Code of Federal Regul ations

Part 121.

Busi ness concerns are affiliates of one anot her

when, either directly or indirectly, (1) one concern
controls or has the power to control the other, or (2) a

third party controls both

Control can be exercised through

common owner shi p, common managenent, and contractua

rel ati onshi ps.

limted to, any individual,
associ ation, or cooperative.

Busi ness concerns inc!ude: put are not
partnership, joint venture,



2.2 Research or Research and Development

Any activity that is (a) a systematic, intensive study directed
toward greater know edge or understandi ng of the subject studied;
(b) a systematic study directed specifically toward applying new
knowl edge to neet a recognized need; or (c) a systematic
application of know edge toward the production of useful
materials, devices, services, or nethods, and includes design,
devel opnent, and i nprovenent of prototypes and new processes to
meet specific requirenents.

In general, the DOC SBIR programw || fund Phase 1 and 2 propos-
als with objectives that can be defined by (b) and (c) above.

2.3 Socially and Economically Disadvantaged Small Business Concern
I's one that is:

(a) at least 51 percent owned by (1) an Anerican Indian tribe or
a native Hawaiian organization, or (2) one or nore socially and
econoni cal | y di sadvant aged i ndi vi dual s, and

(b) <controlled by one or nore such individuals in its managenent
and daily busi ness operations.

A socially and econom cal ly di sadvant aged i ndi vi dual is defined
as a nmenber of any of the follow ng groups: Black Americans,

H spani ¢ Amnericans, Native Anericans, Asian-Pacific Amrericans,
Subconti nent Asian Americans, or any other individual found to be
socially and econom cal ly di sadvantaged by the Smal |l Busi ness
Adm ni stration (SBA) pursuant to Section 8(a) of the Snmal

Busi ness Act, 15 U. S. Code (U S.C.) 637(a).

2.4 \Women-Owned Small Business

A smal |l business that is at |east 51 percent owned by a woman or
wonmen who al so control and operate it. "Control" in this context
nmeans exercising the power to nmake policy decisions. "Qperate"
in this context neans being actively involved in the day-to-day
managenent .

2.5 Subcontract
Any agreenent, other than one involving an enpl oyer-enpl oyee
rel ati onship, entered into by a Federal Governnment funding

awardee, calling for supplies or services required solely for the
performance of the original funding agreenent.
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2.6 Commercialization

This is the process of |ocating or devel opi ng markets and
produci ng and delivering products for sale (whether by the
originating party or by others). As used here, conmmercialization
i ncl udes both Governnent and private sector markets.

3.0 PROPOSAL PREPARATION

3.1 Proposal Requirements

The objective is to provide sufficient information to denonstrate
that the proposed work represents a sound approach to the

i nvestigation of an inportant scientific or engineering

i nnovation worthy of support. It nust neet all the requirenments
of the subtopic in Section 8 to which it applies.

A proposal nust be self-contained and witten with all the care
and t horoughness of a scientific paper submtted for publication.
It should indicate a thorough knowl edge of the current status of
research in the subtopic addressed by the proposal. Each
proposal should be checked carefully by the offeror to ensure
inclusion of all essential material needed for a conplete

eval uation. It nust contain adequate information to be peer
reviewed as research. Al units of nmeasurenent should be in the
metric system

DOC reserves the right not to submt to technical review any
proposal which it finds to have insufficient scientific and
technical information or one which fails to conply with the
adm ni strative procedures as outlined on the Checklist of
Requi renments in Section 9.

The proposal nmust not only be responsive to the specific DOC
programinterests described in Section 8 of the solicitation, but
it also should serve as the basis for technol ogical innovation

| eading to new commerci al products, processes, or services that
benefit the public. An organization may submt different
proposal s on different subtopics or different proposals on the
same subtopic under this solicitation. Were the proposed

i nnovation applies to nore than one subtopic, the offeror nust
choose that subtopic which is nost relevant to the offeror’s

t echni cal concept.

Proposal s principally for the commercialization of proven
concepts or for market research nust not be submitted for Phase 1
fundi ng, since such efforts are considered the responsibility of
the private sector.



The proposal should be direct, concise, and informative.
Pronotional and other material not related to the project should
be omtted. The Phase 1 proposal nust describe potential
commerci al applications.

3.2 Phase 1 Proposal Limitations

e Page Length - no nore than 25 pages, consecutively
nunber ed, including the cover page, project
summary, main text, references, resunes, any
ot her enclosures or attachnents, and the
proposal sunmmary budget.

e Paper Size - must be 21.6 cm X 27.9 cm (8 2" X 11").
® Print Size - nust be easy to read with a fixed pitch font

of 12 or fewer characters per inch or
proportionally spaced font of point size 10
or larger wwth no nore than 6 lines per inch.

Supplementary material, revisions, substitutions, audio or video
tapes, or computer floppy disks will not be accepted.

Proposal s not neeting these requirenents will be returned w thout

revi ew.

3.3 Phase 1 Proposal Format

3.3.1 Cover Sheet

Conpl ete Section 9 "Cover Page" as page 1 of each copy of each
proposal . NO OTHER COVER W LL BE ACCEPTED. Xerox copies are permtted.

3.3.2 Project Summary

Complete Section 9 "Project Summary" as page 2 of your proposal.
The technical abstract should include a brief description of the
problem or opportunity, the innovation, project objectives, and
technical approach.

In summarizing anticipated results, include technical

implications of the approach (for both Phase 1 and 2) and the

potential commercial applications of the research. The Proj ect
Summary of successful proposals will be published by DOC and,
therefore, nmust not contain proprietary information.

3.3.3 Technical Content

Beginning on page 3 of the proposal, include the following items
with headings as shown:



(a)

(b)

(c)

(d)

(e)

()

(9)

Identification and Significance of the Problem or
Qpportunity. Make a clear statenent of the specific
research problemor opportunity addressed, its

i nnovati veness, commercial potential, and why it is
inmportant. Show how it applies to a specific subtopic
in Section 8.

Phase 1 Technical Qbjectives. State the specific
objectives of the Phase 1 effort, including the
technical questions it will try to answer, to determ ne
the feasibility of the proposed approach.

Phase 1 Wrk Plan. |1nclude a detailed description of
t he Phase 1 R&D plan. The plan should indicate not
only what wll be done, but where it will be done, and
how the R&D will be carried out. The nethods pl anned
to achi eve each objective or task should be discussed
in detail. This section should be at |east one-third
of the proposal.

Rel at ed Research or R&D. Describe research or R&D that
is directly related to the proposal, including any
conducted by the principal investigator or by the
proposer’s firm Describe howit relates to the
proposed effort, and descri be any planned coordi nation
wi th outside sources. The purpose of this section is
to persuade reviewers of the proposer’s awareness of
recent devel opnents in the specific topic area.

Key Personnel and Bi bl i ography of Rel ated Wr k.

I dentify key personnel involved in Phase 1, including
their rel ated education, experience, and publications.
Where resunes are extensive, sumaries that focus on

t he nost rel evant experience and publications are
suggested. List all other commtnents that key

per sonnel have during the proposed period of contract
per f or mance.

Rel ationship with Future R&D. Discuss the significance
of the Phase 1 effort in providing a foundation for the
Phase 2 R&D effort. Also state the anticipated results
of the proposed approach, if Phases 1 and 2 of the

proj ect are successful.

Facilities and Equi pnent. The conduct of advanced
research may require the use of sophisticated
instrunmentation or conputer facilities. The proposer
shoul d provide a detailed description of the

avai lability and |l ocation of the facilities and

equi pnent necessary to carry out Phase 1. If the use



of Government owned facilities and/or equipnent is
necessary to carry out Phase 1, the proposer should
state their location, when required, and give details
of arrangenents nade.

(h) Consul tants and Subcontracts. The purpose of this
section is to convince DOC that: (1) research
assistance fromoutside the firmmaterially benefits
t he proposed effort, and (2) arrangenents for such
assistance are in place at the tinme the proposal is
subm tted.

Qut side involvenent in the project is encouraged where
it strengthens the conduct of the research; such
i nvol venent is not a requirenent of this solicitation.

1. Consultant - A person outside the firm nanmed in
t he proposal as contributing to the research.
Must provide a signed statenment confirmng his/her
avai lability, role in the project, and agreed
consulting rate for participation in the project.
This statenent is part of the page count.

2. Subcontract - Simlarly, where a subcontract is
involved in the research, the subcontracting
institution nust furnish a letter signed by an
appropriate official describing the programmtic
arrangenents and confirmng its agreed
participation in the research, with its proposed
budget for this participation. This letter is
part of the page count.

(1) Potential Conmercial Application and Fol | owon Fundi ng
Comm tnent. Describe in detail the commerci al
potential of the proposed research and how
commer ci al i zati on woul d be pursued.

(j) Cooperative Research and Devel opnent Agreenents
(CRADA). State if the applicant is a current CRADA
partner wwth DOC, or with any other federal agency,
nam ng the agency, title of the CRADA, and any
relationship with the proposed work.

(k) @iest Researcher. State if the applicant is a guest
researcher at DOC, nami ng the sponsoring |aboratory.

3.4 Equivalent Proposals or Awards

A firmmy have received other SBIR awards or elected to submt
essentially equival ent proposals under other SBIR program

8



solicitations. |In these cases, a statenent nust foll ow the
Techni cal Content section in the proposal indicating:

(a) the nanme and address of any agency to which a proposal
was submtted or fromwhich an SBIR award was received;

(b) the date of proposal subm ssion or date of award;

(c) the title, nunber, and date of the SBIR program
solicitation under which a proposal was submtted or
award recei ved,

(d) the title of the research project; and

(e) the nane and title of the principal investigator for
each proposal submitted or award received.

If no equival ent proposal is under consideration or equival ent
award received, a statement to this effect nust be included in
this section.

3.5 Prior SBIR Phase 2 Awards

If a small business concern has received nore than 15 Phase 2
awards fromall Federal agencies in the prior 5 fiscal years, it
must submt on a separate page, the nanes of awardi ng agenci es,
dates of awards, funding agreenents nunbers, anounts, topics or
subtopic titles, followon agreenents anounts, sources and dates
of conmm tnments, and current commrercialization status for each
Phase 2. This required information shall not be part of the page
count limtation.

3.6 Proposed Budget

Conpl ete the "SBIR Proposal Summary Budget" (Section 9) for the
Phase 1 effort, and include it as the | ast page of the proposal.
Sone itens of this formmy not apply. Enough information should
be provided to allow DOC to understand how the offeror plans to
use the requested funds if the contract or grant is awarded. A
conpl ete cost breakdown shoul d be provided setting forth base

| abor rates, proposed nunmber of hours, overhead, G&A, and profit.
A reasonable profit will be allowed. When proposing travel, set
forth how many trips, nunber of people, |abor categories,
destination of travel, duration of trip, comercial air fare or
m | eage rate, per di em expenses, and purpose of travel. Budgets
for travel funds nust be justified and related to the needs of

t he project.

Where equi pnent is to be purchased, list each individual item

with the corresponding cost. The inclusion of equipnent will be
carefully reviewed rel ative to need and appropriateness for the

9



research proposed. Equipnent is defined as an article of
nonexpendabl e, tangi ble property having a useful life of nore
than 1 year and an acqui sition cost of $5,000 or nore per unit.
Title to equipment will be vested with DOC, unless it is

determ ned that transfer of title to the contractor would be nore
cost effective than recovery of the equipnent.

For a fee, specialized N ST/ NOAA equi prrent and facilities may be
made avail able. Wen these are needed, the proposal nust
identify the specific requirenents and state the arrangenents
made with the appropriate N ST/ NOAA manager

For Phase 1, a minimumof two-thirds of the research and/or

anal ytical effort nust be perforned by the proposing firm The
total cost for all consultant fees, facility | eases, usage fees,
and ot her subcontract or purchase agreenents may not exceed one-
third of the total contract. For Phase 2, one-half of the
research and/ or analytical effort nust be performed by the
proposing firm

4.0 METHOD OF SELECTION AND EVALUATION CRITERIA

4.1 Introduction

Al'l Phase 1 and 2 proposals will be evaluated on a conpetitive
basis. Each Phase 1 proposal will be screened by DOC procurenent
staff to ensure that 1t neets the admnistrative requirenments
outlined in Section 4.2. Proposals that neet these requirenents
wi |l be peer reviewed, undergo conpetition within each

| aboratory, and may al so undergo a third round of conpetition
across the agency.

4.2 Phase 1 Screening Criteria

To avoi d m sunderstandi ng, small busi nesses are cautioned that
Phase 1 proposals not satisfying all the screening criteria shal
be returned w thout peer review and shall be elimnated from
consideration for contract or grant award. These proposals shal
not be resubmtted (with or without revision) under this
solicitation. All copies of such proposals failing the screening
process shall be returned with a letter of notification. The
screening criteria are:

(a) The proposing firmmust qualify as a small business
(Section 2.1). If it is a subsidiary of another firm
this limt applies to all enployees under control of
t he parent organization.

(b) The Phase 1 proposal nust neet all of the requirenents
stated in Section 3.

10



(c) The Phase 1 proposal nust be |imted to one subtopic
and clearly address research for that subtopic.

(d) Phase 1 proposal budgets nust not exceed $75, 000
(except subtopics with the suffix “SG”, which are

limited to $50,000), i ncl udi ng subcontract, indirect
cost, and fee.

(e) The project duration for the Phase 1 research must not
exceed 6 months.

(f) A mnimumof two-thirds of expenditures under each
Fhase 1 project nmust be carried out by the proposing
irm

(g) The proposal mnmust contain information sufficient to be
peer reviewed as research

4.3 Phase 1 Evaluation and Selection Criteria

Phase 1 proposals will be rated by NOAA and NI ST scientists or
engi neers with equal consideration given to the follow ng
criteria, except for item(a), which will receive tw ce the val ue
of any of the other itens:

(a) The scientific and technical nerit of the Phase 1
research plan and its relevance to the objectives, with
speci al enphasis on its innovativeness and originality.

(b) Inportance of the problemor opportunity and
antici pated benefits of the perosed research to DCC,
and the comercial potential, if successful.

(c) How well do the research objectives, if achieved,
establish the feasibility of the proposed concept and
justify a Phase 2 effort?

(d) Qualifications of the principal investigator(s), ot her
key staff, and consultants, and the probabl e adequacy
?f ayal!able or obtainable instrunentation and
acilities.

Technical reviewers wll base their ratings on information
contained in the proposal. It cannot be assumed that reviewers
are ﬁcq?alnted with any experinents referred to, key individuals,
or the firm

Final award decisions will be nmade by DOC based uPon ratings
assigned by reviewers and consideration of other tactors,

i ncl udi ng possi bl e duplication of other research, the inportance
of the proposed research as it relates to DOC needs, and the

11



avai lability of funding. DOC may elect to fund several or none
of the proposals received on the sanme subtopic.

Upon sel ection of a proposal for a Phase 1 award, DOC reserves
the right to negotiate the amount. A Phase 1 award shall be made
at an anmount determ ned by DOC to be reasonabl e.

4.4 Phase 2 Evaluation and Selection Criteria

The Phase 2 proposal will undergo DOC and/or external peer review
for the purpose of determ ning overall technical or scientific
merit. Each of the followi ng evaluation criteria wll receive
approxi mately equal weight, except for item(a), which wll
receive twice the value of any of the other itens:

(a) The scientific and technical nerit with enphasis on
i nnovation and originality.

(b) Degree to which the Phase 1 objectives were net.

(c) The commercial potential of the proposal as evidenced
by: a) a record of commercialization, b) the existence
of Phase 2 funding comm tnents from non-SBI R sources,

c) existence of Phase 3 followon conmtnents, and d)
the presence of other indications of comrercial
potential of the research.

(d) The adequacy of the Phase 2 objectives to neet the
probl em or opportunity.

(e) The qualifications of the principal investigator and
ot her key personnel to carry out the proposed work.

Upon sel ection of a proposal for Phase 2 award, DOC reserves the

right to negotiate the amount. Phase 2 awards will be nmade only
at amounts determ ned by DOC to be reasonabl e.

4.5 Release of Proposal Review Information
After final award deci sions have been announced, the technical
eval uations of a proposal wll be provided to the proposer only

upon witten request and for a period not to exceed 90 days. The
identity of the reviewers will not be discl osed.

5.0 CONSIDERATIONS

5.1 Awards

Conti ngent upon availability of funds, DOC antici pates making
about 42 Phase 1 firmfixed-price contracts or grants of no nore

12



t han $75, 000 each (except for subtopics with the suffix “SG”,
which are limited to $50,000). Of these, approximately 12 will be
made by the National Oceanic and Atmospheric Administration
NOAA) and approximately 30 by the National Institute of
tandards and Technology (NIST). Performance period shall be no
more than 6 months beginning on the contract start date.

H storically, DOC has funded five to ten percent of the Phase 1
proposal s submtted.

Phase 2 awards shall be for no more than $300, 000 (except
subtopics with an “SG” suffix, which are limited to $200,000).

The period of ﬁerformance in Phase 2 will depend upon the scope

of the research, but should not exceed 24 months.

It is anticipated that approximately one-third of the Phase 1
awardees wi I | receive Phase 2 awards, depending upon availability

of funds. To provide for an in-depth review of the Phase 1 final

report and the Phase 2 proposal and commercialization plan, Phase

2fav¥]ards will be made approximately 7 months after the completion

of Phase 1.

This solicitation does not obligate DOC to nake any awards under
ei ther Phase 1 or Phase 2. Futhernmore, DOC is not responsible
for any noni es expended by the proposer before award of any
contract or grant resulting fromthis solicitation.

5.2 Reports

Seven copies of a final report on the Phase 1 project shall be
submtted to DOC wi thin 30 cal endar days after conpletion of the
Phase 1 research. The final report shall include a single-page

project summary as the first page, identifying the purpose of the

research, and giving a brief description of the research carried

out, the research findings or results, and the commercial

aPpIications of the research in a final paragraph. The balance

of the report should indicate in detail the research objectives,

research work carried out, results obtained, and estimates of

technical feasibility.

All final reports must carry an acknowledgment on the cover page
such as: "This material is based upon work supported by the
Department of Commerce under contract or grant number

. Any opinions, findings, or conclusions or
recommendations expressed In this publication are those of the
author(s) and do not necessarily reflect the views of the
Department of Commerce."

5.3 Payment Schedule

The specific payment schedule (including payment amounts) for
each contract or grant will be incorporated into the contract or

grant upon completion of negotiations between the Government and
the successful Phase 1 or Phase 2 contractor or grantee.

13



5.4 Proprietary Information, Inventions, and Patents

5.4.1 Limited Rights Information and Data

I nformation contained in unsuccessful Pro osals wll remain the
Broperty of the proposer. Any proposa ich is funded will not
e made available to the public, except for the "Project Summary"

page.

The inclusion of proprietary information is discouraged unless it
is necessary for the proper evaluation of the proposal.

ProPrietary information submtted to DOC will be treated in
confidence, to the extent permtted by law, if it is confined to
ahseparate page or pages and marked wth a legend simlar to
this:

"Following is proprietary information which (nane of _
proposing fir requests not be released to persons outside
t he Governnent, except for purposes of evaluation.”

Any ot her | egend may be unacceptable to the Departnent of
Commerce and may constitute grounds for return of the proposal

Wi thout further consideration. Wthout assumng any liability
for inadvertent disclosure, DOCwill limt dissem nation of such
information to its enpl oyees and, where necessary for evaluation,
to outside reviewers on a confidential basis.

Since technical reports by the principal investigator or project
di rector naY eventual |y be nade available to the ﬁublic, such
reports shall not contain ang | anguage |imting their use other
than for SBIR data as descri bed bel ow.

5.4.2 Copyrights

The contractor or grantee may normally establish claimto
copyright any witten material first Froduced in the performance
of an SBIR contract or grant. If a claimto copyright is nade,
the contractor or grantee shall affix the applicable copyright
notice of 17 U . S.C. 401 or 402 and acknow edgnment of Gover nment
aﬁonsorship (i ncluding contract or grant nunber) to the material
en delivered to the Governnment, as well as when the witten
material or data are published or deposited for registration as a
publ i shed work in the U S. Copyright Ofice. For other than
conputer software, the contractor or grantee gives to the
Governnment, and others acting on its behal f, a paid-up,
nonexcl usi ve, irrevocable, worldw de Iicense to reproduce,
prepare derivative works, distribute copies to the public, and
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perform publicly and display publicly, by or on behalf of the
Governnent. For conputer software, the contractor or grantee
gives to the Governnment, and others acting on its behalf, a paid-
up, nonexclusive, irrevocable, worldw de license for all suc
conputer software to reproduce, Fre are derivative works, and
perform publicly and display publicly, by or on behalf of the
Gover nnent .

5.4.3 Data Rights

Except for copyrighted data di scussed above, the Governnent shal
normal |y have unlimted rights in:

(a) data specifically identified in the SBIR contract or
grant as data to be delivered without restriction;

(b) form fit, and function data delivered under the
contract or grant;

(c) data delivered under the contract or grant that
constitute manuals or instructions and training
material for installation, operation, or routine
mai nt enance and repair of itens, conponents, or
processes delivered or furnished for use under the
contract or grant; and

(d) all other data delivered under the contract or grant
unless identified as SBIR data. According to Federal
Acqui si tion Regul ation 52.227-20, Rights and Data -
SBIR Program (March 1994), the contractor or grantee is
authorized to affix the tollowing "SBIR Ri ghts Notice"
to SBIR data delivered under the contract or grant:

SBIR RIGHTS NOTICE

These SBIR data are furnished with SBIR rights under
Contract or Gant No. (and
subcont r act , If
aPproPriate). For a Period of 4 years after acceptance
of all itens to be delivered under this contract or
grant, the Governnent agrees to use these data for
Gover nment purposes only, and they shall not be

di scl osed outside the Government (including disclosure
for procurenment purposes) during such period wthout
perm ssion of the contractor or grantee, except that,
subj ect to the forgoing use and use by support
contractors. After the aforesaid 4-year period, the
Governnment has a royalty-free license to use, and to
aut horize others to use on its behalf, these data for
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Gover nment purposes, but is relieved of all disclosure
prohi bitions and assunes no liability for unauthorized
use of these data by third parties. This Notice shal
be affixed to any reproductions of these data, in whole
or in part.

(END OF NOTICE)

The Government’s sole obligation with respect to any
properly identified SBIR data shall be as set forth in
t hi s paragraph above.

5.4.4 Patents

Smal | business firnms normally may retain the worl dw de patent
rights to any invention made wth DOC support. DOC receives a
royalty-free license for Federal Governnent use, reserves the
right to require the patent holder to license others in certain
ci rcunst ances, and requires that anyone exclusivelr licensed to
sell the invention in the United States nust normally manufacture
it donmestically. To the extent authorized by P.L. 102-564, DOC
wi |l not make public any information disclosing a DOC-supported
invention for a 4-year period to allow the contractor or grantee
a reasonable tinme to pursue a patent.

5.5 Awardee Commitments

On award of a contract or grant, the contractor or grantee wl|
be required to make certain |legal commtnents. The outline that
follows illustrates the types of provisions that wll be included
in the Phase 1 contract or grant.

(a) Standards of Wrk. Work performed under the contract
or grant must conformto high professional standards.

(b) [Inspection of Wrk. Work performed under the contract
or grant is subject to Governnent inspection and
eval uation at all reasonable tines.

(c) Exami nation of Records. The Conptroller General (or a
duly authori zed representative% shal |l have the right to
exam ne pertinent records of the contractor or grantee
invol ving transactions related to this contract or
grant.

(d) Default. The Government may term nate the agreenent if
the contractor fails to performthe work contracted. A
graEtee nmust provide its best effort to conplete the
wor K.
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(e)

()

(9)

(h)

(i)

(J)

(k)

(1)

(m

(n)

Term nation for Conveni ence. The contract or grant may
be termnated at any tine by the Governnent if it deens
termnation to be in the best interest, in which case
the contractor or grantee will be conpensated for work
performed and for reasonable term nation costs.

Di sputes. Any dispute concerning the contract or
grant, which cannot be resolved by agreenent, shall be
deci ded by the Contracting or Gants Oficer with right
to appeal .

Contract or Gant Wrk Hours. The contractor or

grantee cannot require an enployee to work nore than 8
hours a day or 40 hours a week, unless the enployee is
conpensated accordingly (i.e., receives overtinme pay).

Equal Q@portunity. The contractor or grantee will not
di scri m nate agai nst any enpl oyee or applicant for
enpl oynment because of race, color, religion, sex, or
nati onal origin.

Affirmative Action for Veterans. The contractor or
grantee will not discrimnate agai nst any enpl oyee or
applicant for enploynment because he or she is a

di sabl ed veteran of the Vietnam era.

Affirmative Action for the Handi capped. The contractor
or grantee will not discrimnate agai nst any enpl oyee
or applicant for enploynent because he or she is
physically or nentally handi capped.

Oficials Not to Benefit. No nmenber of or delegate to
Congress shall benefit fromany SBIR contract or grant.

Covenant Agai nst Contingent Fees. No person or agency
has been enployed to solicit or secure the contract or
grant upon an understandi ng for conpensation, except
bona fi de enpl oyees or commrercial agenci es maintai ned
by the contractor or grantee for the purpose of
securing busi ness.

Gatuities. The contract or grant may be term nated by
the Governnent if any gratuity has been offered to any
representative of the Governnent to secure the
contract.

Patent [|nfringenent. The contractor or grantee shal

report each notice or claimof patent infringenent
based on the performance of the contract.
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(o) Anerican-Made Equi pnent and Products. \Wen purchasing
ei t her equi pnent or a product with funds provided
t hrough the contract or grant, purchase only Anmerican-
made equi prent and products, to the extent possible in
keeping wth the overall research needs of the project.

5.6 Additional Information

(a) Projects--The responsibility for the performance of the
principal investigator, and other enpl oyees or
consul tants who carry out the proposed work, lies wth
t he managenent of the organi zation receiving an award.

(b) Organizational Information--Before award of an SBIR
contract or grant, the Government may request the
proposer to submt certain organi zational, nanagenent,
personnel, and financial information to assure
responsi bility of the proposer.

(c) Duplicate Awards--1f an award is made under this
solicitation, the contractor or grantee will be
required to certify that he or she has not previously
been, nor is currently being, paid for essentially
equi val ent work by any agency of the Federal
Governnent. Severe penalties may result from such
actions.

This programsolicitation is intended for informational purposes
and reflects current planning. |If there is any inconsistency
between the information contained herein and the terns of any
resulting SBIR contract or grant, the ternms of the contract or
grant are controlling.

6.0 SUBMISSION OF PROPOSALS

6.1 Deadline for Proposals

Deadline for Phase 1 proposal receipt (7 copies) at
the Department of Commerce Contract Administration
Branch is noon on January 14, 1998.

DOC assumes no responsibility for evaluating proposals received
after the stated deadline or that do not adhere to the other
requirenents of this solicitation (see checklist on p. 114).
Such proposals may be returned to the proposer w thout review.

Federal Acquisition Regulations (FAR 52.215-10) regarding |late
proposal s shall apply.
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Phase 2 proposals are due at about the sane tine as Phase 1 final
reports - 7 nonths after comencenent of the Phase 1 contract
(late June 1998).

Proposers are cautioned to be careful of unforeseen delays which
can cause late arrival of proposals at DOC, resulting in them not
being included in the evaluation procedures. No information on
the status of proposals under scientific/technical evaluation

w Il be available until formal notification is nmade in June 1998.

6.2 Proposal Submission

Proposal s (7 copies) should only be addressed to:
ATTN. SBI R Proposal s
U S. Departnent of Commerce, NOAA
Contract Adm nistration Branch, Code OFA513
1305 East-West Highway, SSMZ4, Station 7523
Silver Spring, Nhrgland 20910
Tel ephone: ?301) 13- 0829

For local delivery, the Contract Adm nistration Branch is | ocated
near the intersection of East-Wst H ghway and Col esville Road,
near the Silver Spring Metro stop.

Acknow edgnment of receipt of a proposal by DOC will be made by
mail only. Al correspondence relating to proposals nust cite
t he specific proposal nunber identified on the acknow edgnent

| etter and be sent to the above address.

(a) Packagi ng--Secure packaging is mandatory. The DOC
cannot process proposals damaged in transit. Al 7
copi es of the proposal nust be sent in the same
package. Do not send separate "information copies," or
several packages containing parts of a single proposal,

or two packages of 7 copies of the sane proposal. The
top copy nmust be signed as an original by the principal
i nvestigator and the corporate official. Oher copies

may be phot ocopi es. _ o

(b) Bindings--Do not use special bindings or covers.
Stapl e the pages in the upper left hand corner of each
Broposal. Separation or |oss of proposal pages cannot
e the responsibility of DOC

6.3 Warning

Wiile it is permssible, wth proper notification to DOC, to submt
identical or essentially equival ent proposals for consideration
under nunerous Federal programsolicitations, it is unlawful to
enter into contracts or grants requiring essentially equival ent
effort. If there is any question concerning this, it nust be

di sclosed to the soliciting agency or agencies before award.
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7.0 SCIENTIFIC AND TECHNICAL INFORMATION ASSISTANCE

7.1 General Information

The foll owm ng organi zati ons may be sources for providing
t echnol ogy search and/or docunent services and may be contacted

directly:

NOAA Li brary

1315 East-West H ghway
Second Fl oor, SSMC3
Silver Spring, MD 20910
(301) 713-2600

NI ST Library

Admin. Bl dg., Room E106
Gai t hersburg, MD 20899
(301) 975-3052

Nati onal Technol ogy Transfer
Center (NTTC)

316 Washi ngt on Avenue

Wheel ing, W 26003

(304) 243-2520

M d-Atl antic Technol ogy

plications Center
823 WlliamPitt Union
Uni versity of Pittsburgh
Pittsburgh, PA 15260
(412) 648-7000

Sout hern Technol ogy
Applications Center

One Progress Bl vd.

Box 24

Al achua, FL 32615

(904) 462-3913

20

UK Technol ogy Applications
Cent er

Uni versity of Kentucky

109 Ki nkead Hal

Lexi ngton, KY 40506-0057

(606) 257-6322

Nati onal Techni cal |nfornmation
Service

5285 Port Royal Road

Springfield, VA 22161

(703) 487-4600

NERAC, I nc.

One Technol ogy Drive
Tolland, CT 06084
(203) 872-7000

Smal | Busi ness | nnovation
Cent er

Advanced Technol ogy Center of
Sout heast ern Pennsyl vani a

3624 Market Street

Phi | adel phia, PA 19104

(215) 382-0380

NASA Far West Regi onal
Technol ogy Transfer Center

Uni versity of Southern
California

3716 South Hope Street, #200

Los Angel es, CA 90007

(213) 743-2353



7.2 Oceanography and Marine Science

Scientific information in the areas of oceanography and nari ne
sci ence may be obtained fromthe follow ng organi zations:

University of Alaska
P.O. Box 755040
Fairbanks, AK 99775
907/474-7086

University of California-
San Diego

9500 Gilman Drive

LaJolla, CA 92093

619/534-4440

Hancock Institute for
Marine Studies

University Park

Los Angeles, CA 90089

213/740-1961

University of
Connecticut

1084 Shennecossett
Road

Groton, CT 06340

203/445-3457

University of Delaware
Robinson Hall, Rm 111
Newark, DE 19716
302/831-2841

University of Florida
Building 803
Gainesville, FL 32611
904/392-5870

University of Georgia
Ecology Building
Athens, GA 30602
706/542-6009

University of Hawaii
1000 Pope Road,
Rm. 223
Honolulu, HI 96822
808/956-7031

University of Illinois

65 Mumford Hall

1301 W. Gregory Drive
Urbana, IL 61801
217/333-9448

Purdue University
1159 Forestry Building
W. Lafayette, IN 47907
317/494-3573

Louisiana State
University

128 Wetland Resources

Baton Rouge, LA 70803

504/388-6710

University of Maine

14 Coburn Hall

Orono, ME 04469- 0114
207/581-1436

University of Maryland
0112 Skinner Hall
College Park, MD 20742
301/405-6371

Massachusetts Institute
of Technology

Bldg. E38, Room 330

77 Massachusetts

Avenue

Cambridge, MA 02139

617/253-7131

Woods Hole
Oceanographic
Institution
CRL 209
Woods Hole, MA 02543
508/457-2000
ext. 2665

University of Michigan
4107 1.S.T. Building
2200 Bonisteel Blvd.
Ann Arbor, Ml 48109
313/763-1437

University of Minnesota
2305 East 5th Street
Duluth, MN 55812
218/726-8106

MS-AL Sea Grant
Consortium

P.O. Box 7000

703 East Beach Drive

Ocean Springs, MS

39564

601/875-9341

University of New
Hampshire

Ocean Process Analysis
Lab.

142 Morse Hall

Durham, NH 03824

603/862-3505

NJ Marine Sciences
Consortium

Building No. 22

Ft. Hancock, NJ 07732

908/872-1300

State University of
New York

115 Nassau Hall

Stony Brook, NY 11794

516/632-6905

North Carolina State
University

Box 8605

Raleigh, NC 27695

919/515-1454

Ohio State University
1541 Research center
1314 Kinnear Road
Columbus, OH 43212
614/292-8949

Oregon State University
Administrative Services
Corvallis, OR 97331
503/737-3396

University of Puerto
Rico

Department of Marine
Science

P.O. Box 5000

Mayaguez, PR 00681

809/832-3585

University of Rhode
Island

Marine Resources Bldg.

Narragansett Bay

Campus

Narragansett, RI 02882

401/792-6800

South Carolina Sea
Grant Consortium
287 Meeting Street
Charleston, SC 29401
803/727-2078

Texas A&M University
1716 Briarcrest Drive
Suite 702

Bryan, TX 77802
409/845-3854

Virginia Graduate
Marine Science
Consortium

Madison House 170

Rugby Road

Charlottesville, VA

22903

804/924-5965

University of
Washington

HG-30

3716 Brooklyn Ave, N.E.

Seattle, WA 98105-

6716

206/543-6600

University of Wisconsin-
Madison

1800 University Avenue

Madison, WI 53705

608/262-0905



8.0 TECHNI CAL TOPI CS

The subtopics in sections 8.1 through 8.5 are fromthe National
Oceani ¢ and Atnospheric Adm ni strati on (NOAA). Approximtely 12
awards wi Il be made on these subtopics.

8.1 NOAA TOPI C: ATMOSPHERI C AND HYDROLOG CAL SCI ENCES

8.1.1A SUBTOPI C. M crowave Renote Sensing of the Ocean Surface
W nd Vector Using Passive Polarinetry

I nvestigators over the |ast several years have shown that it is
possi bl e to nmeasure the ocean surface wi nd vector using a

pol arimetric mcrowave radi oneter system The ocean surface w nd
vector is an inportant environnmental parameter for research and
operational marine forecasting. A conpact systemis sought to
depl oy on the NOAA WP-3D aircraft during hurricane reconnai ssance
flights and other flights of opportunity. Since other
instrunmentation typically occupies all the downward | ooking ports
along the aircraft fuselage, integration into a nodified WP-3D
fuel pod is necessary. Mdification of the pod would include any
necessary radone and nmounting structures for the radi oneter
system The polarinetric mcrowave radi oneter should be capabl e
of scanning at |least +/-70 degrees off of the aircraft

headi ng at a fixed incidence angle between 45 to 65 degrees from
nadir. The radi oneter systemw || have to account for atnospheric
effects such as water vapor and precipitation for wind retrievals
in the desired range of 0-70 neters/second. A w nd speed and
direction retrieval accuracy of +/-2 nmeters/second and +/-20
degrees is required. A spatial resolution on the ocean surface
of approximately 1.5 kmat an altitude of 6,000m (about 20, 000
feet) is desired at an incidence angle of 55 degrees. The ability
to report the winds in real-tine should also be considered in the
system design to allow the relaying of information to hurricane
forecasters during hurricane reconnai ssance flights. A
guantitative nmeasure of rain rate is also desired. The entire
system shoul d be as conpact and self-contained as possible to

m nimze potential interference with other equipnment. Existing
wiring in the aircraft wng should be utilized for necessary
interfaci ng between the pod and the main cabin.

8.1.2A SUBTOPIC. Site Specific Analysis and D splay of Tornado
Hazard Potenti al

The NWS mai ntains a data base containing track characteristics
and intensity data for tornados over the contiguous United
States since 1950. These data have been used to estimate the
t ornado hazard at various points across the country. Such
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estimates have a wide variety of engineering, architectural,
actuarial, and regulatory applications. To get full use of these
data, a need exists for a nmeans of quickly and accurately

anal yzi ng and di splaying up-to-date site-specific tornado
statistics. A PC software package to interactively perform such
site specific hazard estimates is desired. The software output
shoul d i nclude | ocal or regional maps of tornado tracks (sorted
by intensity), graphs of tenporal and spacial distributions of
past tornado events around the point of interest, and hazard
estimates in terns of probabilities or reoccurrence intervals.

8.1.3A SUBTOPI C. Laser for an Unattended Atnospheric Water Vapor
Profiler

The NOAA Environnental Technol ogy Laboratory is currently

buil ding a conpact, |ow cost and eye-safe Differential Absorption
Lidar (DI AL) to neasure water vapor profiles in the | ower
troposphere with noderate spatial and tenporal resolution. Such
measurenents are needed for the inprovenent of weather forecast
and climate nodels. A lowcost, |ow maintenance |idar systemis
desirabl e because it permts affordable unattended depl oynent of
multiple lidars for regional studies of noisture transport
(fluxes). The current lidar design uses a high pulse repetition
frequency (prf) anplified diode |aser with a maxi nrum aver age
power output of ~10 mW Water vapor neasurenents with greatly

i mproved tinme resolution and signal -to-noise ratio could be
obtained with a 10 to 30 tinmes nore powerful |aser. Proposals
are desired for a higher power infrared solid state |aser for the
DIAL transmtter with the follow ng capabilities. The |aser
shoul d have a prf of 6-10 kHz, pul se durations of 20 to 200 ns,
no prepul se light, a TEMOO node, and good efficiency and
stability. For DIAL, it is essential the |laser can be |ocked to
a specific wavel ength with single frequency operation (a line

wi dt h of several hundred MHZ). For the water vapor DI AL, the

| aser shoul d be quickly tunable on and off one or nore good water
vapor lines in one of the follow ng wavel ength regions: 716-735
nm 692-703 nm 811-837 nm or 892-986 nm

8.1.4A SUBTOPI C. Automated Airborne Measurenents of At nospheric
Chem cal Species

The NOAA O fice of dobal Prograns has broad interest in the
measur enent of atnospheric chem cal conposition variables for use
in Federal and private sector Cimate and G obal Change (C&EC)
studies. A network of surface-based chem cal conposition
measurenents exists, and there is a fledgling capability

to observe selected chem cal species globally by satellite, but
the space/tinme resolution of these systens is too poor and the
error bars of the satellite measurenments are still too |arge.
Exanpl es of nmeasurenents needed include greater tine/space scale
coverage of atnospheric aerosols and at nospheric chem cal
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conposi tion (nethane, ozone, carbon dioxide) profiles. Comercial
aircraft have been identified as prom sing platfornms for making
gl obal neasurenents to conplenent in-situ data and help
continuously calibrate satellite data over the four dinensions of
space and tine. Proposals are sought that suggest innovative
approaches to the adaptati on of proven automated, chem cal
conposition species nmeasurenent techniques for use on such
aircraft. Systens should provide accurate neasurenents of one or
nore of the variables |isted above. In preparing proposals,

i nvestigators nust renmenber that commercial aircraft require
extrenely smal|l sensors, because space and weight are at a

prem um therefore, only proposals that take this requirenent

I nto account should be submtted.

8.1.5A SUBTOPIC. U traviolet Laser Source for an Unattended Ozone
Li dar

The NOAA Environnmental Technol ogy Laboratory has devel oped |idar
systens for neasurenment of tropospheric ozone and is applying
themto studies on urban and regional pollution. These systens
are ultraviolet differential absorption lidars being used in
ground- based and airborne applications. However, both require
significant operator involvenent and are physically large. In
order to make this type of systemnore w dely useful and |ess
expensive to deploy, it would be desirable to build conpact,
high-reliability, unattended units. These units could then be
set up in and around the pollution areas of interest for |onger
termnonitoring, or nore easily integrated into an airborne
platform To this end, we are seeking innovative devel opnents in
ultraviolet |laser sources that could be applied to these systens.
The general nature of the | asers sought nmay be conpared to the

di ode punped solid state |asers currently available for other
wavel engt hs. The | aser wavel engths needed for this type of |idar
are in the 260-360 nmrange. A mninmmof tw wavel engths are
needed in the lower half of this range, with it being highly
desirabl e to have one additional |ine near the upper end of the
range. A rapidly tunable | aser or several discrete operating
lines would be preferred over having multiple sources. The |aser
out put power should be in the 100 mWrange or higher. Higher
pul se energi es are needed at shorter wavel engths than at | onger
wavel engt hs due to absorption by the atnospheric ozone. Short
pul se durations of 20 to 200 ns and high pul se repetition rates
woul d allow nore flexibility in the |idar applications.

8.1.6A SUBTOPIC. A Directional Scanning Spectral Sky
Radi ance Mapper

One of the perplexing uncertainties facing atnospheric radiation
research scientists today is the spatial distribution of

at nospheric sol ar radi ance, ranging fromthe UV through the near
infrared. A very serious debate that has gained scientific
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attention is the disparity between clear-sky theoretica

cal cul ations of solar transm ssion and what is observed. The
range of the differences is approximately 30 to 50 Wn?2.

Al t hough the solar and terrestrial radiation bands are sonewhat
separate, the solar irradiance difference by far exceeds the
anount of change in IR irradi ance expected to occur fromtrace
gas warm ng. The solar transm ssion nodels do not explicitly

cal cul ate the sky radi ance and, therefore, may be a source of
uncertainty in the theoretical calculations. There exist

sophi sticated theoretical nodels that do explicitly calculate the
sky radi ance, but neasurenments for confirmation are rare, and for
the nost part, non-existent in various field investigations.

A secondary problemthat the UV community has been struggling
with is the determnation of the error in the calibration of W
instrunments. Al hem spheric irradiance collectors suffer from
what is called cosine error. |If this error is not taken into
account when using UV spectral radioneters, it propagates into
the calibration of field instrunents. The solution to this
problemis the application of sky radi ance neasurenents to
correct for the irradiance collector’s cosine error during a
calibration episode. So far, we have identified a UV cosine
error in the Brewer spectral irradiance as large as 7% which is
intolerable (in sone cases, it could be |larger) since the
standard lanp error is only on the order of < 2% and this error
is often m sunderstood as the only instrunental error. Sone
instruments are nuch worse. Wth NOAA s responsibility as the
Central UV Calibration Facility which characterizes and
calibrates UV instrunents in U S. Governnment agency networks, it
beconmes obviously inperative that the best procedures be used.

The sky radi ance mapper that would satisfy NOAA s needs shoul d at
| east be able to supply maps of sky radiance in 10 wavel ength
bands (nore would be desirable), in the UV and visible

wavel engths (from ~0.3-2um filters are O K ) as a function of
azimuth and el evation angle every 30 degrees in azimuth and

el evation angle (the angul ar requirenents shoul d be sel ectable).
The full view ng angle should be on the order of 1 degree. It
woul d be desirable to acquire a conplete scan of angle and

irradi ance in approximtely three mnutes or less. Al

paraneters (e.g. tinme, angles, wavel engths, radi ance, etc.)
shoul d be recorded on el ectronic nedia and the pointing of the

i nstrunment should be conpl etely programmabl e and automated. One
can expect a very large range of atnospheric radi ance signal when
viewing a clear sky conpared to one with broken cl ouds,
especially in the near IR This range is al so dependent on sol ar
zenith angle, fromhigh noon to near tw light, although practical
consi derations nust be given, because physical requirenents and

i nstrunment costs are indeed to be taken into account. A guess at
the range is about 4 to 5 orders of magnitude.
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The first phase should be a design study and a sinple testing of
conponents. The study should be focused on a practi cal
conprom se between the wavel ength, range of sky radi ances, solar
zenith angl e, and reasonable range of instrument sensitivity. It
will be necessary to performa brief study to determ ne the range
of sky radi ance conditions that can be expected.

A suggested reference is:

Bl unt hal er, J. G obner, M Huber, and W Anbach. 1996. Measuring
spectral and spatial variations of UVA and UVB sky radi ance.
Geophys. Res. Lett., vol 23, 547-550.

8.1.7A SUBTOPIC. Rotating Arm Attachnment for Standard
Pyranonet er s

Under st andi ng the effect of clouds on the surface radiative
energy budget is of critical inportance in forecast nodel and
satellite retrieval algorithmdevel opnment. Techni ques have been
devel oped that use neasurenents of diffuse and total hem spheric
sol ar (shortwave) irradiance to determ ne the cloud effect on the
downwel I i ng sol ar irradiance. However, current tracking-based
systens for conponent solar neasurenments generally require

peri odi ¢ adj ustment and mai nt enance, precluding deployment in
renote | ocations. These tracker systens are also relatively
expensive, thus deploynent is also limted by econom cs. There
are many sites, however, that already neasure the downwel |ing
sol ar irradi ance using standard pyranoneters (for exanple the
Eppl ey nodel PSP). [If an inexpensive rotating shading arm system
can be attached to existing pyranoneters, the solar conponents
can be nmeasured cost-effectively at these locations. This idea
was investigated briefly at Penn State University with
encouraging results. A rotating armdriven by a stepper notor
was attached to an Eppley PSP. This system used the pyranoneter
response as the armwas rapidly nmoving through the upper

hem sphere to "find" the sun and accurately position the arm
thus allowng the armitself to be the mninumw dth required to
bl ock the pyranoneter detector, and allowng error in system
alignment (Mre information is available via the Wrld Wde Wb
at http://ww. srrb. noaa. gov/ ~l ong/ publ ct ns/ publ ctns. ht m. Due
to the detector response tine, a continuously rotating armis not
feasible for standard thernopile pyranoneters, thus sone type of
arm posi tioning and hol ding systemis necessary. Oher systens
have been devel oped that use faster responding silicone-based
detectors (for exanple Licor pyranoneters), which allows for
constantly rotating arnms. However, these detectors have

di fferent spectral ranges and responses fromthe standard

t hernopi | e pyranoneters, and thus produce irradi ance val ues
different fromthe thernopile instrunents under clear or cloudy
ski es (depending on how they were calibrated). The system

devel oped at Penn State required a PCto run the armand | og the
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data, which increased the cost over what current technol ogy could
make possible. There are circuit boards and data | oggi ng systens
that are currently avail able and could be adapted to the task for
far less cost. In addition, weather-hardened stepper notor and
arm systens are avail able, such as those used for the

Mul ti-Frequency Rotating Shadowband Radi onet er devel oped at the
State University of New York by Harrison and M chal sky. The

i nnovati on sought here is to integrate these comrercially
avai l abl e parts to devel op an i nexpensive commercial rotating arm
attachnment system Shoul d an inexpensive rotating arm attachnment
for standard pyranoneters as described above be devel oped, then
cost-effective solar conponent nmeasurenents becone feasible at
far nore sites than is currently possible, with the sane spectra
range and response as current standard instrunentation.

Ref er ences:

Long, C. N 1996. Surface Radiative Energy Budget and C oud
Forcing: Results from TOGA COARE and Techni ques for Identifying
and Calculating Clear Sky Irradiance. Doctoral Thesis, Penn
State Univ., 193pp.

Long, C. N, C F. Pavloski, and T. P. Ackerman 1996. A Rotating
Shadow Arm Broadband Sol ar Radi oneter: Instrunment Design and
Concept Verification Using ARM SGP Radi onet er Measurenents.

Proc. 6th Atnospheric Radi ati on Measurenent Science Team Meeti ng,
Mar 4-7, 1996, San Antonio, Texas.

8.1.8A SUBTOPI C. X-Ray and Extrene U traviolet (EUVY) Technol ogi es
for Sol ar Observations

Recent devel opnents in solid state detectors for X-ray and EUV
wavel engt hs have provided a technol ogy from which Iight-weight,
| ow- cost instrunments for space-based observations have been
built. These solid-state silicon diode detectors are extrenely
stabl e, and provide highly calibratable nmeasurenents for |ong
periods of time. NOAA’s Space Environment Center is starting to

apply this technology to operational observations of X-ray and

Extreme Ultraviolet emissions from the sun. These observations

are used by SEC solar forecasters to identify the timing and

magnitude of solar events and for estimating energy deposition in

the upper atmosphere. Further refinements in detector technology,

spectral dispersion, and spectrometric measurement techniques are

desired. Specifically, methods of measuring the solar spectrum

from 0.1 to 1000 Angstroms are required with moderate spectral

resolution and over the large range of energies typically found

in the solar spectrum. The instrumentation will also have to be

robust, as it will be exposed to the radiation environment of

geosynchronous orbit.

27



8.1.9A SUBTOPIC. Satellite Comuni cations for G obal Drifting
Buoy Arrays

NOAA mai ntains a global array of |ow cost drifting buoys for sea
surface tenperature, ocean current, atnospheric pressure and

ot her neteorol ogi cal observations. Data are used internationally
for operational forecasts and nodel verifications. A variety of
Low Earth Obiting satellite (LEGs) constellations (NOAA/ Argos,
Orbconm Iridium etc.) are nowin, or wll soon achieve,
operational status. Potential benefits to be obtained fromthese
new satellite systens include send and receive error-free

conmuni cations, near real-tinme data transm ssions, and reduced
costs. Proposals are being sought for the identification of the
nost applicable LECS systemfor drifter data comruni cation, and
subsequently for drifter construction and validation of data
transm ssion. Data flow should include distribution onto the

A obal Tel ecommuni cations System (GTIS). Enphasis should lie on
the rapid, economc delivery of relatively short data records
fromlow power transmtters. Existing drifter construction and
operation are described in the Wrld Mteorol ogi cal O ganization
(WMD) Data Buoy Cooperation Panel (DBCP) Technical Document #4,
avai | abl e from the DBCP Techni cal Coordinator (email Etienne
Charpentier at charpentier@ls.cnes.fr). A sunmary of existing
and pl anned LEGCS can be found in the report of the 12th DBCP
nmeeti ng (October 1996) al so available fromthe DBCP Techni cal
Coordinator. Additional drifter information is available at the
G obal Drifter Center web site:

http://ww. aom . noaa. gov/ phod/ dac/ gdc. ht i .

8.2 NOAA TOPI C: OCEAN OBSERVATI ON SYSTEMsS

8.2. 1A SUBTOPI C. Operational Ccean Instrunentation, Measurenent,
and Data Assim | ation Systens

Devel opnent of operational ocean instrunmentation, measurenent,
and data assim |l ation systens are sought to support a w de range
of NOAA’s National Ocean Service operational activities,

such as current and water level measurement and prediction, wave

forecasting, and marine pollution monitoring. These developments

usually include all components of the entire monitoring system:

sensing, data acquisition, and transmission. Data processing and

analysis using innovative techniques will also be considered.

The developments are not limited to any one type of platform

(i.e., ship, towed system, buoy, airplane, satellite, etc.), and

can be in-situ or remote, reusable or expendable. NOAA

emphasizes systems which can be operated in an unattended mode.

Where personnel are needed, use of only minimal skill levels is

advantageous. If practical, these systems should provide near

real-time data transmissions. Data transmissions via satellite

and general purpose computer systems are used in NOAA to receive

and process data. High reliability, known accuracy, and cost
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effectiveness are inportant design considerations. The
paraneters of interest are conprehensive, including: physical,
chem cal, and biol ogical properties of the coastal ocean

envi ronment; pollutants; and overlying atnospheric paraneters.
There is a special interest in paranmeters needed for the Coastal
Ccean Forecast System (COFS). COFS provides marine environnent al
information in support of safe navigation, safe transportation of
hazardous materials, econom c benefits to marine comerce, and
managenent of marine resources.

O particular interest this year are proposals related to:

a) An alternative to the present NOAA primary water |evel sensor
whi ch uses an air acoustic transducer and soundi ng

tube/ protective well nethod. The sensor determ nes water |evel
fromthe travel time of acoustic pulses to the water surface and
return. There are several disadvantages associated wth the
tube/ wel |l subsystem These include: the tenperature gradi ent
inside the well, marine fouling, attenuation of high frequency
wat er | evel signals, and the high cost of installation and

mai nt enance. NOAA is interested in investigating alternative,
non-renote sensing technol ogi es which do not require a soundi ng
t ube, such as laser, ultrasonic, or mcrowave ranging. The
performance of the alternate sensor should inprove upon the
present accuracy of 9nm resolution of 3 mm range up to 10m and
sanpling rate up to 4 sanples per second.

b) Renote mapping of currents in the horizontal plane - Narrow
beam acoustic current profiler, or conparable technol ogy, for
remotely neasuring the spatial current distribution in a

hori zontal plane near the m d-depth of a navigation waterway
(harbors, bays, and river inlets) is sought. The sensor may be
nount ed on underwater structures such as piers, pilings, channel
wal s, or simlar structures. The neasurenent should have a
range of 400 nmeters (in water depth of 15 neters), and near-real
time reporting capability. The ability to detect cross-channel
velocity variations (flow deflections, current shears and eddi es)
IS inportant.

c) Data Assim |l ation Systens - Algorithnms and software for real-
time objective analysis and gridding of data sets are needed for
assimlation into hydrodynam c, nunerical nodels for
initialization, forcing, and eval uation of nowcasts and forecasts
in coastal and estuarine nodels. The NOAA COFS systemrequires
real -tinme realizations of surface neteorol ogi cal and
oceanographic fields for initialization, driving, and
verification of their nodel nowcasts and forecasts of currents,
water |evels, tenperature, and salinity. The data fields would
need to be made available in a workstation or mai nfranme conputer
envi ronment where the nodels would be running operationally.
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8. 2. 2A SUBTOPI C. Hydrographic Data Acquisition and Data
Processi ng

NOAA' s National Ccean Service is seeking to inprove the
efficiency and effectiveness of its hydrographic operations. The
request is for the devel opnment of software and al gorithm
solutions to problens of data acquisition and data processing.
Thi s does not, however, preclude solutions that are primarily
hardware in nature. O particular interest are: a) the

bl endi ng of bathynetric data and acoustic imagery; b) inproved
data editing techniques which utilize both the acoustic
backscatter strength and slant range tinme of flight on the
several beans of a nultibeam bathynetric sonar; «c¢) efficient 3-D
visualization of large fields of spatial data; and d) online
tools for assessing/assigning quality paraneters to bathynetric
data as a function of nadir angle and natural variability of the
| ocal bathynetry.

8.2.3A SUBTOPIC. In Situ Chem cal Analyzer

A requirenent exists for developing in situ chem cal analyzers

t hat can be used to map or nonitor chem cal anonalies using
continuous near real-tine detection and data anal ysis. A system
conplete with chem cal analyzer and data | ogger nust be self
contained so that it can be depl oyed by an underwater vehicle,
nount ed on a nmooring, or used as a survey tool in concert with an
underwat er vehicle. This self-contained system should be

devel oped for up to one-year deploynents and have additi onal

el ectronic ports for data fromother sensors (e.g. tenperature)
to be synchronized with the chem cal data. Problens associ ated
with fouling and m neral precipitation should be considered.

8.2.4A SUBTOPIC. | nproved Airborne Mcrowave Renote Sensing of
Sea Surface Salinity

The proof-of-concept of airborne m crowave sea surface salinity
i magi ng nmeasurenments was successfully denonstrated in the
md-1990's with a | ow frequency m crowave radi oneter system
operating in the 1.43GH region. Using conparable systens
relatively accurate surface salinity neasurenents have been
obtai ned. Experience with these systens have suggested nmany

i nprovenents m ght be made which are achi evabl e and aff ordabl e
using the latest m crowave technol ogy advances. Better
aerodynam cs and reduced wei ght are needed to nmake an i nproved
syst em depl oyable on a wide variety of small to nedium size
aircraft. These objectives could be achieved through inproved
packagi ng and utilization of newer antenna and antenna feed
technol ogies. Inproved calibration stability and reduced

el ectrical requirenments are very desirable, which m ght be

achi eved t hrough an advanced thermal control subsystem |nproved
thermal control and better aerodynam cs are needed to allow the
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systemto be depl oyed on higher altitude and faster (up to 300
knots) aircraft. Inproved systemsensitivity and reduced
receiver size could be achieved by using the | atest |ow noise

m crowave anplifiers and | ow | oss m crowave control conponents.
To inprove sea surface salinity retrieval accuracy and to add sea
surface tenperature mapping as an ancillary capability, a
scanning infrared sensor should be part of the system package.

O her small-size, low cost auxiliary sensors are sought for

depl oyment with the salinity mapper systemto enhance its
performance. These could include inproved GPS receivers and
aircraft pitch and yaw sensors. Software needs include: (1)

i mproved salinity algorithms, (2) real tinme display of retrieved
salinity and sea surface tenperature using fal se-col or inages,
and (3) inproved user interface which mght utilize WNDOAS GUL.

Ref er ence:

Goodberlet, Mark, et al. Mcrowave Renote Sensing of Coastal Zone
Salinity. Journal of Coastal Research, vol 13, no. 2, pp.363-372,
Spring 1997.

8.3 NOAA TOPI C: LI VI NG MARI NE RESOURCES

8.3. 1A SUBTOPIC. Rapid, Sensitive, Non-Lethal Method for the
Identification of Bacterial Pathogens of
Sal noni ds

The objective is to develop a reliable, easy to use, field kit
met hod for rapid, sensitive, and non-lethal identification of

i nportant bacterial pathogens of sal nonids, such as bacteri al

ki dney di sease in various tissues, including blood, from suspect
fish. At present, |aboratory extraction of RNA and subsequent
identification of bacterial species-specific DNA sequences by a
conmbi nation of reverse transcription (RT), polynerase chain
reaction (PCR) anplification of specific 16S ribosomal RNA, and
nol ecul ar probing has proven to be a powerful technique. The
intent of this subtopic is to further evaluate this concept and
devel op nethods to automate the various steps to nake it
applicable for reliable field use. Such a field kit will be
extrenmely useful for managers of various types of fish rearing
facilities, including those charged with the cultivation and
restorati on of endangered species.

Ref er ence:
Boddi nghaus, B., T. Rogall, T. Flohr, H Blocker, and E. C

Bottger. 1990. Detection and identification of Mycobacteria by
anplification of rRNA. J. dinical Mcrobiol, 28: 1751-1759.
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8. 3. 2A SUBTOPI C. Automated Cenetic Probe Field Assay for Toxic
Al gae

The objective is to devel op and denonstrate the utility of an
automated field test kit for toxic species of marine al gae, which
will enable the public and private sector to assess the presence
of toxic algae in marine waters nei ghboring comercially and
recreationally inportant shellfish areas. Econom c | osses due to
al gal toxins which are accunul ated by shellfish include the costs
of shellfish nonitoring by state health officials; the reduction
in sales of commercial fish, shellfish, and crab; the closure of
many beaches to the recreational harvest of shellfish during
summer nonths; lost tourist trade; human illness; and sonetines
deat hs.

Mouse bi oassay, the nethod currently used by WAashington State
Departnment of Health for the quantification of toxin levels in
commercial shellfish and crustaceans, is a tinme-consum ng

| aboratory process using live animals. Such use of live animals
in the field can be prohibitive and restrictive. Recently,

ri bosomal DNA has been sequenced and ol i gonucl eoti de probes which
specifically recogni ze toxi c species of al gae have been

synt hesi zed (Scholin et. al., 1996; MIler and Scholin, 1996).
In theory, the use of these specific DNA probes in conjunction
with field processing of seawater will allow real-tine
estimati ons of the nunmber and types of toxic algae in a given
sanple. This on-site "dipstick" test would allow state health
officials, native Americans who depend on shellfish for their
l'ivelihood, and shellfish fisheries to quickly and efficiently
process seawat er sanples, thereby enabling themto independently
quantify toxic marine algal species in areas of commercial and
recreational interest.

Ref er ences:

Scholin, C A, KR Buck, T. Britschgi, G Cangelosi, and F.P
Chavez. 1996. ldentification of Pseudo-nitzschia australis

(Baci |l | ari ophyceae) using rRNA- targeted probes in whole cell and
sandw ch hybridi zation formats. Phycol ogia 35(3), 190-197.

Mller, P.E. and C. A Scholin. 1996. Identification of cultured
Pseudo-ni tzschia (Bacillariophyceae) using species-specific LSU
rRNA-t argeted fl uorescent probes. J. Phycol. 32, 646-655.

8. 3. 3A SUBTOPI C. Three D nensional Fish Tracking
The objective is to devel op and denonstrate hardware and software

for high resolution tracking and determ nation of position, in
t hree di nensi onal space, of fish equipped wth transpondi ng

32



acoustic tags. Although the quality of range and positioning
data will vary with the tag used and with environnenta
conditions, the maximumreliable range of the system should be at
| east 150m One approach to high resolution determ nation of
range and | ocation of a transponding acoustic tag is

triangul ation by an array of underwater transducers, using the
delay after interrogation of a tag that its signal is returned to
the interrogating transducer, and the relative arrival tinme of

t he transponded signal at each transducer in the array.
Incremental nmeasurenents of position will determne the path of a
tagged fish in three di nensional space. The intent of this
research is to develop a quantitative nethod to determ ne the
behavi or of fish in proximty to structures such as dans and
surface collectors as part of an overall attenpt to inprove the
passage survival of fish

8.4 NOAA TOPI C. OCEAN SCI ENCE

8.4.1SG SUBTOPI C: Aquacul ture: Water Reuse and Effluent Treat nment
Systens

Proposal s are requested for devel opi ng integrated aquacul ture
systenms with mninuminpact on the environnment. These include
devel opnent of innovative water reuse systens for ponds and
raceways and ot her novel systens for treating effluent. Special
priority will be given to prototype, nodul ar water reuse systens
suitable for producing a variety of species anywhere in the
United States.

8.4.2SG SUBTOPI C: Aquacul ture: Devel oping and I nproving Marine
Species Culture

Proposal s are requested for research which offers to nake
significant, industry-wi de inprovenents in marine finfish,
shel | fish, and mari ne ornanental fish culture systens for both
smal | scale and | arge scale applications. Priority will be given
to research which finds innovative approaches which will solve
maj or i ndustry bottlenecks in an economcally and environnmental |y
conpati bl e manner. Research ainmed at new mari ne species for
culture and research to adapt techni ques being used successfully
in other countries are appropriate.

8. 4. 3SG SUBTOPI C. Open- Ccean Aquacul ture Systens

Bot h engi neering and bi ol ogi cal technol ogy needs to be expl ored
for the devel opnent of open-ocean or offshore culture systens.
Large scal e, offshore, subnersible, and floating systens need to
be devel oped for Atlantic, @lf of Mexico, and Pacific conditions.

Aut omati on of feeding and harvesting functions as well as telenetry
and renote control systenms will be considered in this conpetition

The bi ol ogi cal technol ogy woul d incl ude
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hat chery, nursery and transport systens for candi date species for
open ocean-aquaculture. Field tests of candidate species are
encour aged.

8.4.4SG SUBTOPI C. Val ue- Added Products for Seaf ood

The devel opnent of val ue-added products for seafood, including
seaweed, is urgently needed to expand the markets of these products.
Proj ects on new processing equi pnent and techni ques, new product
forms, international market formats, and the use of underutilized
species are appropriate for this topic. Special enphasis will go to
products devel oped fromwaste streans in established seafood
processing activities.

8.4.5SG SUBTOPI C: Sensor Technol ogi es for Measuring & Detecting
Mcrobiota in the Water

Proposal s are requested for probes and/or automated sensor

technol ogy, for the detection and quantification of specific

m crobial and environnmental water problens, npst notably
characterization of species-specific identification and detection of
human, fish, and shellfish pathogens.

8.4.6SG SUBTOPI C. Alternative Technol ogies to Ballast Water
Exchange

The probl em of noni ndi genous species invasions is a grow ng concern
in both Geat Lakes and nmarine coastal waters. Many of these

i nvasi ons occur through rel ease of ballast water, but other than md
ocean bal | ast water exchange, often a tinme-consum ng and occasionally
ri sky process, there is no effective method of elimnating this

pat hway for introductions. Research is needed to develop efficient
and cost-effective alternative technol ogies to ballast water exchange
for the shipping industry so that m d-ocean exchange of ballast water
may be avoided and the risk of introductions reduced.

8.4.7A SUBTOPIC. A Mcrobial Sanpler for Deep-sea Research and
Di scovery

The microbial diversity at deep-sea hydrothermal vents is poorly
studi ed and yet represents sone of the richest potential for basic
science as well as for applied biotechnol ogi cal applications. This
| ack of knowl edge is largely due to limtations in the nmethodol ogies
for studying mcrobial diversity but also in part due to the
difficulty in obtaining discreet, defined, and reliable

m crobi ol ogi cal sanples. This capability is needed by m crobia

bi ol ogi sts and bi otechnol ogi sts interested in sanpling deep-sea
vents. Some of the features that are required for effective

col l ection of deep-sea mcrobial biomass, but currently not

avail able, are: (1) a sinple sanpler that is easily operated by both
subnersi bl es and renotely operated vehicles;( 2) that maintains the
sanpl e uncont am nated, both during sanpling and during retrieval

shi pboard; (3) that allows nultiple sanple application, such as core
sanples, filtered sanples; (4) that are punped, etc.; (5) that takes
associ ated critical physical neasurenents such as tenperature; (6)
that allows for microbial activity neasurenments and/or enrichnents to
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be made in situ; (7) that if required, can nmaintain the sanple under
pressure (pressures greater than 300 atm during retrieval; and (8)

that can allow for sanple transferal under pressure to an isolation

chanber.

Such a sanpl er does not exist, and would greatly enhance our
under st andi ng of the mcrobial ecol ogy of deep-sea vents.
Furthernore, with the current heightened interest in the

bi ot echnol ogi cal application of extrenophiles, there is an interest
in this conmunity to obtain uncontam nated sanples fromthe deep-sea.
Stinmul ati ng the devel opnent of such a sanpler may al so attract the
attention of sanpling devices that need to be devel oped for
uncont am nat ed sanpling on other planets during space nissions.

8.4.8A SUBTOPIC. A ROV Mounted Sensor System for Mapping the
Di stribution of Benthic M croal gae

A sensor systemis needed to map the fine scale distribution of

m croal gae growi ng on the surface of seafloor sedinents. Typically,
sedinment sanpling is required to collect such data; which inherently
has | ower spatial resolution and is tine consum ng to process.
Initial use of such a sensor would be froman renotely operated
vehicle (ROV) platform but such a systemcould be nmounted to a sled
with conducting tow line/wire for wi der use in the oceanographic
community. W envision an approach which takes advantage of the
florescence characteristics of chlorophyll-a, using excitation |ight
filtered through a narrowband filter. There are several required
characteristics for such a system First is the need for a source of
blue light (436 nm. Currently, there are no blue light |asers
adequate for this kind of system so a source which produces a range
of |ight wavel engths around that wavel ength and a narrow band filter
will be needed. More problematic is the need to sense red (680 nn
fl orescence com ng back at the sensor. Water rapidly attenuates
light at 680 nm Suspended particul ates and di ssol ved organi cs al so
af fect attenuation and scattering. Self calibration for characteristics of
near-bottomwater will nost |ikely be needed to determi ne true em ssion
intensity. Calculations of sensitivity of such a system are needed to assess
the validity of data which could be acquired. A feasibility study is needed
to deternine the capabilities of such a sensor system based on physica
constraints, technological linmtations, and sensitivity of the sensor.

8.4.9A SUBTOPI C. Inprovenents to NOAA Airborne Research
Radi onet ers

The NOAA Airborne Water Substance M crowave Radi oneter (AWSMR) has proven to
be a versatile instrunent. |In its upward-|ooking node, it neasures the

preci pitable water vapor and integrated cloud liquid. |In its downward-I ooking
node, the AWBMR has been used to neasure the wind speed and direction near the
ocean surface, and to neasure oceanic internal waves. Recently, the AWM was
nodi fied to be capable of scanning a swath of the ocean surface. A new usage
for the systemis to neasure the thickness and extent of surface oil slicks,
bot h natural and accidental. The sensitivity of the current AWBMR is 0.06 K
with an accuracy of 0.2 K for a one second integration time. M crowave
technol ogy has advanced over recent years making it possible for the AWBMR to
be made nore conpact, to increase the sensitivity of its nmeasurenments, and to
inprove its reliability at all operational altitudes. NOAA is therefore
soliciting proposals to convert a ground-based water substance nicrowave

radi ometer Into a second airborne version utilizing the recent advances in
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technol ogy. A second task would be to streamine and noderni ze the current
AVSIVR.

8.4.10A SUBTOPIC. Polarinetric Infrared | mager

NOAA'’s Environmental Technology Laboratory is interested in using polarimetric
infrared imaging for environmental remote sensing, especially of the ocean
surface. Therefore, this subtopic is for development of a polarimetric

infrared imaging system operating in a wavelength range of nominally 8—-12 pm
for use in demanding field environments. Desirable features include small

size and weight, capability of maintaining a radiometric calibration to the

order of 1%, operation without cryogens, and rugged design. The technology
should be capable of characterizing the state of polarization of each pixel in

a near-ambient-temperature (~300K) thermal infrared scene from a moving
platform, with 1% radiometric and polarimetric accuracy.

8.5 NOAA TOPI C. CARTOGRAPHY AND | NFORVATI ON SYSTEMS

8.5. 1A SUBTOPI C. Cartographi c Data and Geographic Information
Systens (4 S)

Innovations with commercial potential are sought incorporating new and
emerging technologies related to digital cartographic and GIS systems to
support National Ocean Service (NOS) requirements. The NOS makes its
products, data, and metadata available to agencies, academia and the public
through electronic access via computer networks. Needed research critical to
the NOS mission includes:

Heads-up raster and vector navigation and nautical charting data
shown in 2 and 3 di nensional displays for mariners. Such
practical information could be shown on sem -transparent,
portabl e, heads-up displays superinposed in novel ways on the
actual environment to help mariners navigate, especially in
conditions of limted visibility.

A conprehensive nethod for renote real -tine nonitoring of

navi gation channel depths to within 1 foot and wdths to within
10 feet throughout the entire channel length (1 mle to 100
mles). The nethod nust be conparable in cost to the periodic
sonar surveys currently in use. A survey by this nethod should
require 24 hours or less, if possible.

New net hods for generation, update, and transfer of geodata
products and data files fromspatial data bases, including
raster inmages, to neet energing requirenments of Electronic Chart
Di splay and Informati on System (ECDI'S) and sim |l ar shipboard

el ectroni ¢ navigation systens using raster displays.

User-transparent approaches to geodata and geoprocessi ng
interoperability across networks (e.g., the Internet), for:

- Software Interoperability: Automatically invoked platform
i ndependent processing functions,

- Data Interoperability: User-transparent autononous
standard file format conversions.

I nnovations for easily | ocating, accessing, searching,

transferring, reformatting, and portraying geodata and G S
graphi c products across networks. These could involve know edge
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processing via expert systens and/or neural nets, hyperlinks
(e.g., Netscape-like), geospatial search engines, or inproved
conventi onal techniques.

New net hods for enhanci ng/ conpressing raster imges of nautica
chart features, including text and feature synbol ogy. These can
range from conventional inmage processing and optical character
recognition algorithns to the use of expert systems, fuzzy

| ogic, neural nets, and specialized pattern recognition/matching
al gori thmns.

| mproved nethods for error-free raster-to-vector and vector-to-
raster conversion/conpression for digital raster inmages,
including sem -automated G S data attribution and net adata
generation directly fromthe vectorized raster data files.

8.5.2SG SUBTOPI C: Recreational Boat Charting

Recreational boating is a high growth industry and an inportant
component to the economy. Navigational charts are critical to
creating safe boating through presentation of traditional piloting
and navi gati on data. However, new techniques make it feasible to
i nclude historical and resource nanagenent information on charts to
gi ve boaters an understanding of the environnmental conditions in
gi ven areas. Research is needed to (1) Design and test a suitable
field nmethodol ogy utilizing DGPS/GA S/ G S technol ogy; (2) Determne
optimal map scale and resolution for recreational boat users; (3)
Adapt renote sensing and G S technol ogies to photomap product

devel opnent .

8.5.3A SUBTOPI C. Metadata Creation, Validation, and Managenent
Syst ens

Proposals related to the devel opnment of a Metadata Administrative
Tool (MAT) for the creation, validation and managenment of mnetadata
records in accordance with the Federal Ceospatial Data Committee
(FGDC) netadata standard. The intent is to create an off the shelf
tool to assist the user in dealing with these netadata issues.

The creation of the Wirld Wde Wb (WAWY, along with Executive

O der #12906 have put an extreme burden on Federal agencies in the
area of metadata. Agencies are required to create conprehensive

nmet adata records which describe extent, spatial & tenporal coverage,
guality of record, etc. for each data set they hold. There are
currently no adequate software packages available to support this
activity, forcing each office or center to create custom code to dea
with this conplex problem The result is a m xed bag, with each too
supporting a single aspect of metadata nmanagenent, achi eving varying
degrees of success. Al of the tools are provided as shareware with
m ni mal docunentation, reliability, and support. This often |eads to
each individual nmetadata provider creating their own systemrather
than facing the daunting task of incorporating changes to preexisting
prograns. What is required is a single tool that can handl e al
aspects of netadata managenent and neets the specific requirenents
below. A review of all known tools is available from

http://ww. fgdc. gov: 80/ Met adat a/ M tre/ t ask2/i ndex. ht n
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The tool developed will have broad comrercial potential. Wth the
advent of the WMV the ability to search a distributed archive(s) has
been greatly enhanced. Prograns such as NOAAServer, MEL, ECSInfo all
rely on conplete and accurate netadata records while providing no
tools to those who are required to create the records. In the

non- governnental area, data sellers, such as G S providers, satellite
operators, map nakers, etc. could each benefit fromsuch a tool by
enhancing their visibility and accessibility through the WW

Finally in the retail area the potential is virtually unlimted. By
conbi ni ng custom zabl e data dictionaries wth netadata the system
woul d allow an on-line provider to create netadata that is visible
globally in nmultiple | anguages, thereby reaching i nto new markets.

Requi rements desirable in the devel oped tool are |isted bel ow

Flexibility in Defining Metadata:

* Provides the ability to create and customi ze |ocally defined

net adata el ements, where the elenents may be arbitrarily hierarchical
and/ or repeating.

* Provides support for standard and custom data dictionaries of
control |l ed vocabul ary ternmns.

* Supports nultiple data types for netadata el enents (e.g., latitude,
floati ng nunbers, nmenos, dates, etc).

* Specification of elenents as optional and with default val ues.

Ease of Use:

* Provides an easy-to-use graphical user interface.

* Provides data filters for narrowing the selection of data records
being viewed to a specified subset based on element criteria.

All ows user to enter data directly into the system

Verifies entered data is in conpliance with standards requirenents.
I ncl udes on-line context sensitive help.

Supports nultiple, independent databases of netadata el enents.
Tool nust interface to search engines through the Z39.50
specification to permt easy and efficient data interaction with
Intranet/ I nternet.

* Supports netadata inports and exports in standard file formats.

* Supports custom zable netadata file inport/export for use with user
speci fic netadata.

* Provides programm ng interfaces for the devel opnment for custom

i mports and exports (e.g., inport and exports directly to/from

dat abases) .

* Verifies inported netadata prior to inserting data in database
(e.g.,the inport conplies wth a standards requirenments).

* Supports user configurable napping between inport/export data

el ements and netadata el ements

* Access clients available frommnultiple platforms, preferably

t hrough a web browser.

* % K *

Dat abase Connectivity:

* Uses relational database to store and retrieve the netadata via the
Open Dat abase Connectivity (ODBC) standard.

* Able to retrieve netadata field updates through the ODBC interface
from exi sting databases.

38



St andar ds Conpl i ance:

* Enforces mandatory, optional and nandatory if applicable, aspects

of standards (e.g., as specified by FGC standard).

* | ncludes predefined, online nmetadata standard definitions for each
core element, including description, usage guidelines, and exanpl es.
* I ncludes dictionaries of predefined controlled el ements as defined

by standards.
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The subtopics in sections 8.6 through 8.14 are fromthe Nationa
Institute of Standards and Technol ogy (NI ST). Approximtely 30
awards wi Il be made on these subtopics.

8.6 N ST TOPIC. QUALITY ASSURANCE
8.6.1T/A SUBTOPIC. (Quality Managenent and Health Care

In recent years, health care costs have been 13 percent of the United
States Gross Donestic Product and rising. Quality inprovenent
principles are being used increasingly to inprove productivity and
efficiency of health care delivery and to help contain costs.

The Mal col m Bal drige National Quality Award Health Care Pil ot
Criteria have the potential to offer assistance to those providing

U S. health care. Proposals are sought on definition of criteria for
determ nati on of health care outcones and adjustnents of health care
out cones data to account for case nmix and patient risk. The

devel opnent of algorithnms for determ ning such data and statistical
techni ques for analysis of the data are sought. Collaborative
research with health care institutions is encouraged to provide data
for assessment of algorithns.

8.6.2T SUBTOPIC. Quality Managenent and Educati on

There is a growi ng novenent to apply quality nmanagenent principles
and the Mal col m Bal drige National Quality Award Education Pil ot
Criteria to educational systens throughout the United States.
Included in this nmovenent are K-12, as well as higher education.

Proposal s are sought in the area of outconmes neasurenents to be used
in determ ning appropriate indicators and inprovenent trends in
educati onal outcones. Collaborative research with schools or schoo
districts are of particular interest, since it permts evaluation of
research results.

8.6.3T SUBTOPIC. (Quality Managenent Self-Assessnent
Sof t war e

Many busi nesses and organi zations are using Bal dri ge-based criteria
for self-assessnent. Self-assessnment is frequently used in a
strategi c planning process by which busi nesses/organi zati ons deliver
greater custoner value while inproving productivity and asset

al | ocati on.

Proposal s are sought for a group-ware, LAN based software package

t hat enabl es organi zations to conduct self-assessnents based on the
following three sets of criteria: (1) the Mal col mBal drige Nationa
Quality Award Criteria; (2) the Education Pilot Criteria (or Award
Criteria); and (3) the Health Care Pilot Criteria (or Award
Criteria). The package shall incorporate the |atest version of each
of the three sets of criteria for purposes of on-line reference.
Users need to be able to record, edit, print, collaborate, conpare,
and summari ze comments and scores for all criteria
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Categories/Itens/ Areas to Address. Docunentation shall be sufficient
to enabl e novice users to enploy the software. Desirable attributes

are a fully-integrated graphical interface, a general word-processing
capability, and an on-line help system

8.7 N ST TOPIC ADVANCED TECHNOLOGY PROGRAM

8.7.1T SUBTOPIC. Technol ogies for Large Area Electronic
Material s and Devi ces

There is growi ng technol ogi cal and comrercial interest in active thin
filmmaterials, coatings, and nenbranes for |arge area electronic
applications. These include thin film anorphous silicon, which finds
use in flat panel displays and in photovoltaic power npodul es; solid
pol ynmer and ceranic ion conductor nenbranes, enployed in fuel cells
and | am nated |ithium polyner batteries; and el ectrochrom c coatings
for smart windows. In all of these applications control of materials
properties and structures at the nano or micron level in the solid
state is inportant and results in new electronic functionality over
areas larger than a silicon wafer

To be viable in the commercial narketplace, these thin |arge area,
mul til ayer devices have to exhibit high performance to size or weight
rati o and be capabl e of being nade by processes anenable to cost-

ef fective manufacturing. Proposals are solicited that target the
devel opnent of new materials, processing, or device structures that
can result in significant |arge area device performance inprovenents
or lead to |l ower manufacturing cost. Especially encouraged are
proposal s that are ainmed at the devel opnment of new rapid, high volumne
fabrication, or that innovatively adapt processing proven in one

i ndustry to large area el ectronic applications. Enphasis should be
directed at large area electronic nultilayer devices, especially

t hose that are enabling for power generation and energy storage for
wirel ess, nobil e broadband tel ecommuni cations. Specifically excluded
are proposals in the mcroel ectronics area.

8.7.2T SUBTOPI C. Learning Technol ogi es

Learni ng technol ogies relate to an interest in technical solutions
whi ch enhance the delivery of information to | earners and educators,
as well as directly enabling | earner-centered activities. Although
the requirenents of |learners and educators vary fromone setting to
anot her, certain processes fundanental to | earning and pedagogy can
be greatly enhanced by information technology. These include, but
are not limted to: a) know edge representati on -- maki ng educati ona
tools which are usable and conprehensi ble; (b) know edge managenent -
- facilitating the acquistion, organization, and di ssem nation of

information; (c) interaction facilitation -- making objects in an on-
line | earning context manipul able and supporting sense-maki ng
activities; and (d) |earning contextualization -- maintaining

| earning contexts and enabling a set of information to becone a
conmon obj ect of consideration within a |earning conmunity.

Techni cal chall enges associated with supporting these processes and
for which proposals will be accepted are:
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1. Content production and managenent software. Here the main
techni cal challenges relate to the followng fields: (a)
search algorithns; (b) nultinmedia and cross-nedi a i ndexi ng
tools; and (c) learner-centered and | earner-paced navi gators.
Probabal i stic graphi cal nodels would be included here as
appl i cabl e to database m ning and navi gati on.

2. Vi sual i zation software as applicable to the user interface.
Here the main technical challenges appear to fall within the
following areas: (a) 3D optim zed displays, (b) visual user
preference filters, and (c) interactive visualization
sof twar e.

3. Distributed sinulation as applicable to networked open
systens. Here the main technical challenges appear to fall
within the follow ng areas: (a) network simulation; (b)
artificial intelligence nonitoring software; and (c)
collective and iterative user support technologies (i.e.,
aut horing tools).

4. Systens managenent. Here the main challenges fall into three
areas: (a) usability testing and design, (b) pricing and
delivery, and (c) capacity managenent.

It is believed that the successful devel opnent of technical sol utions
in any of these domains will depend on the clarity of pedagogica

obj ectives and a depth of understanding of the institutional context
wi thin which the envisioned | earning technologies will be depl oyed.

8.7.3T SUBTOPIC. Enmerging Thin Materials and Devices

Novel thin filmmterials, coatings, and nmenbranes are used in a

uni que nul tilayer structure where control of materials properties,
structures, and phases on a nano or micron |level is inportant;
surface and interface nol ecul ar engi neering is paranount; nove

nor phol ogi es are often enpl oyed, such as anorphous or nanocrystaline
phases; new functionality is achieved in the solid state over |arge
areas; and high performance is required that pushes optoel ectronic or
mechani cal strength limts.

Thin film coatings type processing is enployed, which makes possible
| arge area coverage; |ow cost; high volune, rapid throughput; and
aut omat ed, conti nuous manufacture.

Novel device or parts structures are possible in which integrated
architectures can be enployed; nonolithic arrays of many devi ces can
be possible with relatively small feature sizes; |large areas are
covered but with |ow materials usage; high performance to size or
wei ght ratio is possible; properties of the underlying substrate is
enhanced; and nul ti di nensi onal conbinations of many thin film
materials are enployed. Enphasis is placed on achieving new
functionality in applications as diverse as smart el ectrochromc

wi ndows and thin filmbatteries; high resolution displays using new
carbon field emtters; large area, thin filmanorphous silicon
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sem conductors for digital X-ray inmaging; and superhard di anond and
anor phous carbon coatings for cutting tool and tribol ogica
applications; multilayer, ion conducting, electronic ceramc

menbr anes for oxygen and power generation; and rapid thermal
processi ng whi ch enabl es | arge area sem conductor processing

i nportant to photovoltaic and seni conductor devices.

8.8 N ST TOPIC: ELECTRONI CS AND ELECTRI CAL ENG NEERI NG

8.8.1T/A SUBTOPIC. Characterization Techniques for Silicon on
I nsul ator Materi al

Silicon on Insulator (SA) is an energing technol ogy of choice for
use in production of silicon integrated circuits. Two approaches
have been devel oped for producing the material: ion inplantation of
oxygen and bondi ng and etching of silicon wafers. Both approaches
have succeeded in reducing the |levels of mcroscopic defects in the
silicon and oxide films to | ow, but detectable, levels. Extrenely
sensitive characterization techni ques have been devel oped to achieve
this result. As the defect |level of the material is reduced, and the
production | evel of wafers increased, present characterization
requires inprovenent. In general, the neasurenment challenge is to
ensure very low levels of mcroscopic defects in heavily processed
thin filmstructures

NI ST i s seeking proposals to devel op characterization tools to
address the specific problenms of SO technol ogy. Possible topics
include: (1) higher sensitivity techniques for mcroscopic detection
of defects, (2) nondestructive techniques for characterization of

| arge area (200 nm SO wafers, (3) new techniques for detection of
new defect types, (4) quality control characterization mnethods
suitable for use during the SO wafer fabrication process, and (5)
automati on of characterization for volunme production of SO.

The Phase 1 contract will be a proof-of-principal denonstration
Proposal s shoul d i nclude procurenent or production of sufficient
suitable material (SO wafers) for devel opment and denonstrati on.

8.8.2T SUBTOPIC. Data Exchange Tools for Electronics Assenbly

Process control files provide the instruction sets used by electronic
assenbly equi prent to acconplish specific tasks. The lack of a
standard for the construction of process control files has resulted
in a proliferation of proprietary, vendor specific systens, which has
proven to be a burden to their custoners. It is believed that
significant cost savings and greater flexibility could be realized by
sof tware devel opers, equi pnment suppliers, and el ectronics
manuf act ures through a standardi zed nethod to represent product and
process data in process control files. Such a standard is being
devel oped (the Standard Recipe File Format) that addresses this

t echnol ogi cal gap.

Once the SRFF standard has been established (a stable version is
expected in 1997), the need for certain | owcost generic software
tools would arise alnost imediately in the el ectronics manufacturing
i ndustry. Conpanies will either devel op SRFF-conpliant tools
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internally, or purchase them Since tools outlined in this effort
woul d be pre-conpetitive in nature, developing these tools internally
would not be a revenue generator for most companies—but a cost.

Consequently, establishing a market source for these tools would

therefore save companies valuable resources, both in terms of tool

development and equipment support. The development would be

conducted once, versus dozens or hundreds of times.

NIST is soliciting proposals for an initial set of SRFF-compliant

tools. The contractor would work in collaboration with the Surface
Mount Equipment Manufacturers Association’s SRFF development effort
to both define, prototype, and finally make commercial-ready a suite

of SRFF-compliant tools. Such a tool suite would be expected to
include: a SRFF parser; tools to load SRFF files into a database, and
then manipulate and visualize the data; and tools to handle user-
extensions to SRFF files. Once available, these tools would be used

by NIST researchers to demonstrate electronic commerce of electronics
assembly services, and would complement the work NIST is doing with
the National Electronics Manufacturing Initiative. More importantly
these tools would have a positive impact on the U.S. Electronics
manufacturing industry: this impact could easily be measured through
the number of tools sold by the winner of this SBIR.

8.8.3T SUBTOPIC: Virtual Electronic Conponent Tool box for ECCI

Electronic Commerce of Component Information (ECCI) requires the
ability to locate, organize, and access component information such
as, simulation models, physical dimensions, thermal data, timing
models, synthesis scripts, and other types of engineering data. This
is becoming an increasingly complex task. The current ability to
"publish” such information electronically is making this task more
challenging, due to the need to "link" or wrap these diverse sources
of information so that a design engineer can make effective use of
them. Tools are needed to help electronics designers and
manufacturers locate, organize, access, and edit the information and
data for electronic components. A designer may know that they need
an electronic component which satisfies a set of performance and
functional parameters. There are currently no tools available to

help locate, organize, edit, and access such information via the WWW
so that it can be efficiently incorporated into a design and
manufacturing lifecycle.

NIST is soliciting proposals for the development of a such a tool or
suite of tools, to be designed in a phased approach with the initial
implementation being a Java applet (for platform independence), which
can display and edit component information as defined by the ECIX
Pinnacles Component Information Standard (PCIS) format, including
links to online dictionaries, such as the NIST developed dictionary
framework. This tool would be very extensible and would allow the
engineer to dynamically add links to any additional component
information which may exist both internally and externally to his
company. The long term goal is to develop a tool that could be made
commercially available at a very affordable price, to allow designers
and manufacturers to organize and access component information within
an electronic commerce infrastructure. This could also be thought of
as an electronic toolbox where engineers can collect a wide variety
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of electronic informati on about all the conponents they use in their
desi gns.

Future phases of this proposal would add the ability to browse, link,
edit, maintain, and publish other standard formats as they energe
within the industry. Future devel opment would al so all ow

manuf acturers to easily publish and maintain their electronic

dat abooks via a Java appl et capable of reading and witing standard
formats, such as Pinnacles ECI X, and other energing standards

i ncluding Virtual Socket Interface Alliance (VSI A devel oped
standards. Version control, preferred parts lists, and intelligent
BOVE (Bill of Materials) would al so be part of this future work.

Anot her inportant aspect of future work will be the inclusion of
intelligent agents custonized to search for new engi neering data as
it cones on-line, and to link that data into the existing collection
of data.

8.8.4T SUBTOPI C | T Metrics for Electronics Manufacturers

Whi | e automation technol ogy prom ses and often delivers trenmendous
benefit to manufacturers, automation choices are often made w thout
the benefit of reliable business netrics. Managers require effective
metrics to allow themto nmake effective conpari sons anong factory

i nformati on system options, such as the selection of Enterprise
Resource Pl anning or Manufacturing Execution System software systens,
or deciding to upgrade | egacy systens in-house. One role of business
metrics would be to denonstrate that the prom sed value is indeed
delivered. This proof is conmplicated by the fact that there will

al so be other active projects that inpact the sane netrics, such as
product design inprovenents to inprove yield, which would need to be
accounted for. Another objective for business netrics would be the
ability to project the cost of NOT performng an installation or
upgrade. This should include an assessnment of the costs incurred in
sneaker-net, data reentry, data duplications, and other costs
associated with un-integrated inplenmentations in place.

NI ST is soliciting proposals to develop a set of business netrics
that correlate technical nmetrics (such as MPS, FLOPS, and data
rates) with business netrics (such as factory effectiveness and tine-
to-yield) to aid manufacturing managenent in their efforts to build
an optimuminformation infrastructure for deploynent by el ectronics
manuf acturers. The contractor will work closely with the Factory
Informati on Systens (FI'S) Technical |nplenmentation Goup (TIG of the
Nati onal El ectronics Manufacturing Initiative (NEM) to devel op such
a set of netrics for electronics manufacturers. The project wll
result in a list of nmetrics that can be selected for use in
evaluating FI'S cost/benefit/risk in an electronic manufacturing
environnent. The nmetrics will be supplied as part of a report
detailing each netric, its derivation froma comon business netric,
and how it is related to a FIS netric. The final deliverable is a
procedure for applying and interpreting the netrics. This may be in
the formof a spreadsheet or other automated software tool. The too
shoul d support decisions ranging from NOT inplenenti ng any changes,
to various |levels of upgrades, to a fully integrated FIS integrating
the full functions of the conpany. Verification against existing
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installations will be required to validate the accuracy of the
metrics.

Schedul e:

Phase 1 should include the follow ng tasks: (1) survey netrics used
in other (manufacturing and non-nmanufacturing) industries; (2) draft
sel ected business netrics; (3) draft list of FIS netrics; (4) draft
algorithmfor correl ati on between business and technical FIS netrics;
(5) final reports of above.

Phase 2 should include the follow ng tasks: (1) a comerci al -ready
deci si on-support tool which inplenments the netrics, and is geared
towards the electronics industry; (2) verification benchmark
denmonstration at one or nore electronics manufacturing sites; (3)
draft report of application of benchmark and verificati on against
expected outcone; and (4) final reports and procedures.

8.8.5T SUBTOPIC. Scanni ng Probe AC | npedance M croscope

Dopant profiling of silicon in two-dinmensions (2-D) with 10 nm
spatial resolution and 10% accuracy over the dopant range of 10 *° to
10" cmi® is a critical measurement need for next-generation integrated
circuits. Two scanning probe m croscope (SPM nethods have been
devel oped to neasure 2-D dopant profiles: nano-spreading resistance
and the scanni ng capacitance m croscope (SCM. Both techniques
measure sone aspect of the probe tip to seniconductor electrica

i npedance. Nano-spreadi ng resistance neasures dc resistance, while
SCM measur es capacitance with a resonant peak shift sensor at 915
MHZ. The inpedance of the SPMtip to a sem conductor has not been
extensively investigated at internediate frequencies.

NI ST i s seeking proposals to develop instruments which will integrate
anal ysis of the tip-to-sem conductor inpedance from dc to the |ow GHz
range with a scanning probe nmicroscope. Desirable tools would be
sensitive to variations in senm conductor dopant concentration
lifetime, surface states, dielectric constant, and/or buried | ayers
of a nmulti-layer integrated circuit structure. Possible

i npl ementations of the tool nmay be an ac version of nano-spreading
resistance with relaxed tip/sanple constraints, or an ac inpedance

m croscope capabl e of sinultaneously nmeasuring both the resistive and
capacitive (real and imagi nary) conmponents of tip-to-sanple

i npedance.

The Phase 1 contract will require an investigation of the tip-to-
sanpl e i npedance over the frequency range of interest, techniques to
apply high frequency signals to a seniconductor with a nano-probe tip
(such as mcro-strip lines), and identification of optinmmfrequency
range and neasurenents for inmaging the various properties of a

sem conduct or .

8.8.6T SUBTOPIC: Agile Wavelength Tuning for D ode Lasers
NI ST has devel oped probes which use optical -fiber |inks and el ectro-
optic transducers to neasure rf and m crowave el ectromagnetic fields.

Such probes require a nmeans for stabilizing their output against
ot her environnental changes, such as tenperature changes and acoustic
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vi brations. One way to acconplish this could be by rapidly tuning

t he wavel ength of the di ode source |laser over a 1 to 2 nm wavel ength
range in a few mcroseconds. Presently avail able tunable diode |aser
systens are unable to neet this demand.

NI ST is soliciting proposals to devel op di ode | asers and/ or tuning
systens that will meet this requirenent. A couple of possible
technol ogies for realizing an appropriate tuning system m ght be

el ectro-optics or surface acoustic waves, but any technol ogy which
nmeets the requirenents woul d be considered. The system should

si mul t aneously produce a narrow spectral line with a width of |ess
than 10 MHZ and the capability of eventually getting below 1 Miz.
Since such a tuning system woul d have applications in many ot her
optical fiber based sensor systenms, there would be a substanti al
commercial market. In addition, wth only slight inprovenents, it
coul d be used in wavel ength multipl exed tel econmuni cati on systens,
where a very large commercial market is expected to develop in the
near future.

Ref er ence:

Masterson, K. D., D.R Novotny, and K H Cavcey. 1996. Standard

ant ennas designed with el ectro-optic nodul ators and optical fiber

I i nkage. Intense M crowave Pul ses, IV, H Brandt. ed. SPIE 2831, pp
188- 196.

8.8.7T SUBTOPIC:. Electrooptic Mdul ator Wavel ength Controlled
Bi as Poi nt

NI ST has devel oped probes which use optical-fiber Iinks and el ectro-
optic nodul ators to neasure rf and m crowave el ectromagnetic fields.
Envi ronmental effects such as tenperature changes and acoustic

vi brati ons cause changes in the nodul ator’s optical bias points that
affect system performance. As an alternative to trying to achieve
conmplete stability in the nodul at or agai nst such effects, N ST has
pursued an approach whereby using an appropriate nodul at or design,
such changes can be conpensated by servo controlling the | aser

wavel ength, thus achieving stability in the full systemresponse.

NI ST is soliciting proposals to devel op el ectro-optic nodul ators
specifically designed to neet this requirement. Techni ques expl ored
to date have utilized resonant cavities or unbal anced, two-beam
nodul ators, and require additional discrete conponents, such as

pol arization spliters and Faraday rotators for proper operation. W
woul d be interested in nodul ator designs that elinmnate the need for
such extra conponents, or which integrate theminto a single
structure. They should have conpl enentary outputs to provi de conmon
node noi se rejection, and to use for feedback control of the |aser
wavel ength. Frequency response of at least 3 GHz is required, but a
capability for extending it to above 20 GHz is al so desirable.

Ref er ence:

Masterson, K. D., D.R Novotny, and K H Cavcey. 1996. Standard
ant ennas designed with el ectro-optic nodul ators and optical fiber
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i nkage. Intense Mcrowave Pulses, |V, H Brandt. ed. SPIE 2831, pp
188- 196.

8.8.8T SUBTOPIC. 4-port On-wafer Calibration Software and
St andar ds

This programw || devel op and commerci alize calibration software,
standards, neasurenent nethods, and instrunentation for the on-wafer
el ectrical characterization of mcrowave 4-ports. The aimof the
systemw || be to reproduce, in a comercial environnment, accurate
mul tiport and nul ticonductor calibrations and neasurenents devel oped
and under devel opnent at NI ST. Both passive and el ectronic
calibration standards may be considered. New test instrunentation may
be devel oped or existing test instrumentation may be enpl oyed to neet
these goals. The system shoul d be designed for the accurate

measur enment of 4-port mcrowave conponents of the type being

devel oped for wrel ess comunicati ons systens, and for package and

i nt er connect

characterization. The system design should all ow eventual extension
of the neasurenent technology to mllinmeter wave frequencies.

8.8.9T SUBTOPIC. In Situ Conposition Measurenents of Quaternary
Sem conduct or s

A nunber of inportant optoel ectronic devices are based on quaternary
sem conductor alloy systens, for exanple, Al GlnP for visible | asers
and 1 nGAsP for infrared optical fiber comrunication devices. The
conmposition of the epitaxial layers in these devices is calibrated
with separate growth runs and ex situ neasurenents, so that the
current manufacturing process

requires tinme and materials resources directed away from actual

devi ce runs, and cannot correct for run-to-run variations in rea
time. Wiile optical techniques may be used to determ ne material band
gap at growh tenperature, this information is insufficient to
determ ne a conposition value for quaternaries, and deposited fil ns
can, therefore, reach an unacceptable | evel of strain before a
problemis identified. W require a new techni qgue or conbination of
techni ques, including but not limted to, real tine flux neasurenents
and in situ optical spectroscopy, to deternine conpositions of
guaternary I11-V sem conductors during growh. Instrunents should be
designed or tested so as to identify and respond to the najor causes
of run-to-run variation in nolecular beam epitaxy (MBE) and/or
organonetal I i c vapor phase epitaxy (OWPE) grow h systens. This
informati on may be used to reduce the cost of real-tinme nmeasurenent
when one or nore of the source material delivery subsystens are
sufficiently reproducible to make flux nonitoring unnecessary.
Preference will be given to proposals in which Phase 2 work wl|

i ncl ude publication of nmeasurenment results and delivery of a
prot ot ype nmeasurenent systemto NI ST.

8.8.10T SUBTOPIC. In situ Resistivity Measurenents during
Epi taxial Growth of Sem conductors

Al t hough a nunber of properties of epitaxial sem conductor filnms can

be neasured in situ, resistivity or doping level is still determ ned
by post-growth characterization. The use of ex situ characterization
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mandat es expensive calibration runs, limts flexibility in changing
devi ce design paranmeters, and generally requires destructive testing
for sanples with nore than one layer. W are requesting proposals to
denmonstrate techni ques for the neasurenment of carrier concentrations
in the range of 1016 to 1019 cm 3 in sem conductor filns as they are
bei ng grown. The techni ques should be conpatible with use in

nol ecul ar beam epitaxy (MBE) and/or organonetallic vapor phase
epitaxy (OWPE). In keeping with industrial needs for device

manuf acture, at |east 20% accuracy and 10% preci si on shoul d be
achievable in principle. Phase 1 research should provide a
proof - of -concept for the nmeasurenent techni que and data anal ysi s.
Phase 2 work is expected to include denonstration of the neasurenent
techni que during gromh of films, with different doping | evels
covering the above range.

8.8.11T SUBTOPIC. Cold On-\Wafer Noi se Source

Suitable artifacts are needed for use in interlaboratory conparisons
of on-wafer noise-tenperature nmeasurenents, and for use as industry
check standards. Measurenent of noise tenperature is fundanental to
general noi se-paraneter neasurenents. N ST is devel opi ng net hods for
t he accurate on-wafer neasurenent of thermal noise to support

measur enents of noi se paraneters of integrated circuit devices, such
as |l ow noise transistors. N ST has recently devel oped and verified
the capability to accurately nmeasure noi se tenperature on wafer, and
i s devel opi ng on-wafer noise sources with high noise tenperatures
(~10,000 K, ENR ~15 dB). There is now a need for a source with a | ow
noi se tenperature, which is nore sensitive to commopn error sources,
such as anbient contributions to noi se power.

The frequency range of interest is 1 Giz to 18 Gz, particularly the
8-12 Giz and 1-2 GHz bands, with a source noise tenperature |ess than
150 K, and constant to within about 2 K over any 10 MHz frequency
band. The source is intended for circulation in inter-|aboratory
compari sons, and nust be nechanically and el ectronically robust, with
an output stable and repeatable to within 0.5% The output |ines
shoul d coincide with those of the NI ST on-wafer CPWcalibration set,
and the reflection coefficient should be | ess than about O0.3.

El ectrical power or bias requirenents nust be satisfied by readily
avai | abl e power, voltage, or current supplies, and transferred to
waf er by common CPW probes. Any additional required circuitry nust
be provided wi th the source. One possible source could be the
reverse radiation froma FET. Approaches enpl oying cold physica
tenperatures are di scouraged, unless the need for cunbersone cooling
equi pnment can be circunmvented. A variable output noise tenperature,
al t hough not required, is considered a desirable bonus, but only if
source stability and repeatability are not degraded.

Such a cold noise source will have conmerci al applications beyond its
i ntended use. It could be packaged as an internal reference source
for systems neasuring noi se paraneters, wi th accuracy inprovenents
over systens using high-tenperature sources. It could also be used
to calibrate non-laboratory | ow noise tenperature radi oneters, as
used in space applications.

Ref er ences:
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Randa, J. 1997. Noi se tenperature nmeasurenents on wafer. N ST Tech
Not e 1390.

Wllianms,D., R Marks, K Phillips, and T. Mers. 1991. Progress
toward MM C on-wafer standards. 36th ARFTG Conference D gest ;
Mont erey, CA;, 73-83.

Frater, RH and DR WIllians. 1981. An active 'cold noise source.
| EEE Trans. M crowave Theory & Tech., MIT-29(4), 344-347.

Dunl eavy, L.P. et al. 1997. Design and characterization of FET based
col d/ hot noi se sources. 1997 | EEE MIT-S I nternational M crowave
Synposi um Di gest , 1293-1296, Denver

8.8.12T SUBTORPIC. Intrinsically Shunted Josephson
Junctions for Programmuabl e Vol tage
St andar ds

Super conduct or - nor mal - super conduct or (SNS) Josephson junctions are
required for progranmabl e voltage standard systens. SNS junctions
can provide large critical currents (> 1mA) and | R, products in the
10-100 microvolt range while maintai ning nonhysteretic current-

vol tage characteristics. Significant advances have been nade in | ow
t enper at ure superconductor (LTS) SNS junction technol ogy using PdAu
normal netal junction barriers. However, PdAu SNS junctions with 30
uV I R, products have critical current densities greater than 200, 000
Alcm. This large current density is not ideal, because it requires
junction dianeters less than 2 um Since large currents are required
to bias these very small junctions, the maxi num ac or dc bias current
that can be passed through wiring contacts and crossovers somneti nes
limts design perfornmance.

NI ST is soliciting proposals for the fabrication of LTS SNS trilayers
wi th novel normal -netal barriers that provide resistivity greater
than 50 @ cm The superconducting material should be niobium
Junction barrier thicknesses should be adjusted in order to achieve
current densities |l ess than 100,000 A/cm? while nmaintaining I R,
products greater than 30 microvolts. Junction uniformty should be
denmonstrated by fabricating arrays of at |east 1000 junctions.
Arrays shoul d be enbedded in appropriate mcrowave circuits that
ensure uni form m crowave power coupling, so that power and junction
uniformty can be characterized at the characteristic frequency of
the junctions. Chip size and |layout should be conpatible with
present NI ST test probes for characterization at N ST.

8.8.13T SUBTORPIC. High Tenperature Superconducting Programmuabl e
Vol t age Standard

Josephson vol tage standards working at 4° K produce the ultimate in
accuracy for dc voltage neasurenents at 10 V, and have recently been
extended to rapidly programmabl e voltages up to 1 V. The requirenent
for operation at liquid He tenperatures will limt the range of
applications even for the nore versatile programabl e voltage
standard. There have been significant recent inprovenents in the
fabrication of high tenperature superconducting (HTS) Josephson
junctions. The possibility has arisen for a | ow vol tage hi gh-speed
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measur ement system using a HTS programmuabl e array operating at
tenmperatures between 30 K and 77° K N ST is soliciting proposals for
the fabrication of a HTS Josephson junction array configured for

bi nary progranmmabl e operation. The junction array and integrated

m crowave circuit should operate well above 30 ° K using a junction
technol ogy capable of 1-s spreads less than +/- 10% W require

bi nary sequences of junctions with I R, products of approximately 20-
50 uV (and critical currents of at |east 500 wxA) at the operating
tenperature. Subarrays of at |east 128 junctions are desirable for
spread tests. The appropriate integrated microwave circuits wll

i ncl ude copl anar waveguide transitions, term nation resistors, and
filters on the dc lines. Chip size and |ayout should be conpatible
with the present NI ST test system

8.9 NST TOPIC: MANUFACTURI NG ENG NEERI NG

8.9.1T/ A CC SUBTOPIC. Conputational Tools to Support Design
Artifact Know edge Repositories

Engi neeri ng design invol ves a mappi ng between one or nore specified
functions and a (description of a) realizable physical structure --
the design artifact. The design process involves both top-down
deconposition and bottom up probl em solving. The devel opnent of
conputational tools to aid in the design process requires a rich
obj ect-based representati on schene that integrates know edge-based
reasoni ng, constraint processing, geonetric nodeling, and easy access
to | arge conponent data/know edge-bases. Wile the representation of
geonetric informati on has been the subject of extensive efforts,
representations for other types of know edge that are an essentia
part of the design process (such as function, behavior, and design
rationale) are less mature and | ack accepted standards. Wile the
ultimate goal is to develop a general "intelligent conputer-aided
design tool," the scope of this proposal topic is linmted to the
devel opnent of a suitable scheme for both representati on and access
(index and retrieval) to part and assenbly information, including
desi gn process nodels, nulti-nedia data, and appropriate links to
commercial CAD tools. An additional requirenent is that the too
shoul d be conpatible with all platfornms conmonly used by small to
medi um enterprises, or should be easily accessible from such
platfornms (e.g., via the Internet).

NOTE: It is expected that a Phase 2 effort will result in the
construction of prototypes.

8.9.2T/A SUBTOPI C. Sof t war e Conponents Specification and
Per f or mance Dat abase

It is anticipated that a cormmerce in third-party software conponents
will continue to energe and flourish. Several key technol ogi es and
support structures nust be devel oped in order to nake this happen

One key hurdle is to allow potential users of software conmponents to
efficiently evaluate conpeting software conponents, based on the
user’'s systemdesign requirenents. In the area of research
algorithnms for intelligent systens, a user has only a research paper
or comrented source code avail abl e to eval uate whether the software
component will neet the system design requirenents. At N ST, we have
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proposed a tenplate of formalizable specifications that, when
instantiated for a particular conponent, will conpletely define that
component. (See http://isd.cne.nist.gov/proj/

sw_conponent _spec/formal.htm to downl oad a copy of a paper
describing this work in nore detail.) These specifications can be
enpl oyed by the user to efficiently and securely eval uate whether the
component mneets the system requirenents.

W would like to see technol ogi es and support structures to all ow

t hese specifications to be used to solve real applications of
intelligent systemsoftware developers in U S. conpanies. In
particular, we would like to see a computer server be put in place
that would be a repository for intelligent system software conponents
specified according to the NI ST nodel described above. A Phase 1
effort would be to design the database and its requirenments. This
woul d include: (1) design the database to allow the conponent

devel oper to keep aspects of the conponent proprietary, while stil

all owing the user a variety of options to exam ne the nature and
performance of the conponent; (2) design a user interface that wll
be required to enter conponents into the database easily and
efficiently, in order to effectively entice developers to place their
conmponents in the database; and (3) design a user interface that wll
all ow the user to effectively exam ne and even do early system
simul ati ons using the conponent specifications. A Phase 2 effort
woul d be to create the server with its database, populate it with
appropriate intelligent systens algorithns (conponents), and instal
it at NIST. An inportant requirement is that the awardees woul d need
to performthis research in concert with researchers in the N ST
Intelligent Systens Division (ISD).

8.9.3T/CC SUBTORPIC. G een Engineering Concepts for Next
Generati on Vehicles

I ncreasingly stringent environnental regulations are putting nore and
nore pressure on the autonotive industry to devel op new concepts for
component designs. As an exanple, at the turn of the century, nost
refrigeration systens were carbon di oxi de-based. They were
eventual ly replaced by nore conpact freon based systens. Because
carbon di oxi de costs 1/100th the cost of a non-ozone- depleting
freon, and does not require the use of costly freon machinery, there
is renewed interest in the use of carbon dioxide as a refrigerant for
aut onobil e air conditioning systens. This and ot her exanpl es of

envi ronnent -dri ven desi gn concepts, are pushing researchers and

devel opers to make these concepts realizable, practical, and
affordable. The issue common to all these cases is the engineering
design. Proposals are solicited that will utilize advanced CAD tools
(such as network-centric CAD, and novel design exploratory tools) for
t he devel opnent of designs that will not only be sinple, but easy to
manuf acture, taking into consideration nmultiple |ifecycle aspects of
t he product.

NOTE: It is expected that a Phase 2 effort will result in the
construction of prototypes.

8.9.4T SUBTOPIC. Telenetry System for Machi ning Applications
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The purpose of this request is to develop a telenmetry system such
that the basic data and new theoretical nodels required to optim ze
and i ncrease productivity in high-speed mlling can be optim zed.
The focus of the N ST research is on devel opi ng means for increasing
tool vibrational stability, and on elimnating the need for enpirical
determ nati on of process stability on a case by case basis.

Vi brational stability is one of the major factors limting materi al
renoval rates in high-speed mlling. This is especially true in
cases where significant tool flexibility is unavoidable, such as in
the milling of deep channels or pockets with small corner radii
Consequently, a great deal of research has been devoted to both
predicting the critical paraneter values for the onset of vibrations
(chatter), and to increasing the stability of the process.

In order to control tool vibrations in mlling, inproved neasurenent
techni ques are necessary. Specifically, a nethod must be devised to
nmeasure the deflections of rotating tools during machining, and
preferably these deflections should be neasured in the rotating frane
of reference. One neans of doing this is to take advantage of strain
nmeasur enment techni ques, such as those devel oped for neasuring
vibrations in turbines. These neasurenent systens nake use of FM
telenmetry and inductively coupled power coils to operate and extract
data from| ow mass strain gage-bridge-anplifier circuits nmounted on
the rotating equipnent. In this effort, we are asking for the

devel opnent of a telenetry systemto neasure dynam c strains in high
| ength-to-dianeter ratio tools during mlling, such that N ST can use
this information to devise new neans of stabilizing tool vibrations
and thereby increasing material renoval rates. The proposed system
wi |l measure two bending strain signals wth a bandw dth of 50 kHz
per channel, with a measurenent error of less than 1% The system
must operate at rotational speeds of up to 20,000 rpm and fit in a
tool holder on a high-speed mlling machine. Detailed draw ngs of
the tool holder are available from N ST. NI ST al so requires that
in the future, simlar systens be adapted to utilize other sensors,
such as tool -nmounted thernocoupl es.

8.9.5T SUBTOPIC. Virtual Mnufacturing Metrol ogy

Economi cal |y conpetitive manufacturing requires the efficient use of
conputer-control | ed machi ne tools and coordi nate neasuring machi nes.
Ef fective use of these capital resources involves selection of the
machi ne best able to conplete the job, i.e. neither over allocation
nor under allocation of manufacturing resources. A principal

determ nant of quality in the manufacturing of discrete-part products
is the ability to manufacture and verify the conformty of machi ned
part features. One concept to acconplish this is the use of virtual
manuf act uri ng netrol ogy, which is a conputer simulation-based

mat hermat i cal nodel of the capability and error sources of the

machi nes. Typically this may involve nany hundreds of simulations of
t he manufacturing scenario; each sinulation differing by the
particul ar configuration of errors and uncertainties assunmed to be
present in the system The resulting collection of sinmulations can
be used to assess the confornmity of the final result. This will be
consistent with current |1SO guidelines for the expression of

measur ement uncertainty.



The simul ation should be capable of nodeling real industria
conditions, including (but not limted to) environnental factors,
operator effects, and the nyriad of errors present in manufacturing
and neasuring equi pnment. The sinulation should be based on data that
is practically and econom cally obtai nable in an actual factory

envi ronnent, and the sinmulation integration between the nachi ne tool
and measuri ng machi ne shoul d be seam ess. The system shoul d be
capabl e of operating on standard Wn 95/ NT type conputer platforns.

8.9.6T SUBTOPIC: Internet-based Manufacturing

U.S. manufacturers face unprecedented chall enges and opportunities in
the operation of information-based enterprises. The manufacturing

i ndustry is increasingly operating on a nodel of production in which
Original Equipment Manufacturer’'s (OEM’s) assemble products out of

components produced by a network of widely distributed suppliers.

This model is emerging into one in which manufacturing operations are

treated as distributed services accessible via the Internet. The use

of the Internet by OEMSs to locate, contract, link, and even execute

manufacturing services offers improvements in cost, cycle-time, and

quality. The current opportunity is afforded by advances in several

areas: (1) industry and government researchers are defining the Next

Generation Internet to enable secure, dedicated bandwidth to its

users, (2) electronic commerce protocols are emerging rapidly and

through increasing use are becoming more effective, (3) standards are

emerging for distributed object-oriented software systems that

describe interfaces to manufacturing objects, and (4) Manufacturing

Execution Systems (MES) are emerging that enable flexible control

over manufacturing operations.

We solicit proposals to develop tools and protocols which address
part or all of the following:

+ Define manufacturing operations as network-based services.

+ Link distributed manufacturing execution system frameworks into an
extended manufacturing enterprise.

+ Schedule and execute operations across a framework of distributed
Manufacturing Execution Systems.

+ Combine Electronic Commerce protocols with distributed object
protocols to publish, subscribe, and contract for manufacturing
services.

+ Formalize information needed to interface distributed
manufacturing services.

+ Combine precise descriptions of manufacturing processes and

operations with enabling protocols and methodologies to
enable global distributed commercial operations.

« Apply advances in distributed object technology, advanced process
control and simulation to establish a new network-based
manufacturing paradigm.

* Provide proof-of-concept demonstrations to reduce risk of

adopting the paradigm of distributed, Internet-based
manufacturing services.

« Provide metrics for intercomparison and adoption of

technologies enabling Internet-based manufacturing services.
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It is recoormended that proposed efforts |everage existing work in the
research comunity on electronic commerce, distributed object

systens, Manufacturing Execution Systens, and enterprise integration
Web sites for material referenced above include: (1) N ST
Manuf act uri ng Engi neering Laboratory, Mnufacturing Systens
Integration Division: ww.nist.gov/nsid, (2) ConmerceNet:

wawmwv. comrer ce. net, (3) Obj ect Managenment G oup: www. ong.org, (4)
National Industrial Information Infrastructure Protocols:

Www. niiip.org. (5) SEMATECH CI M Application FranmeworKk:

wwwv. semat ech. or g/ publ i ¢/ ci m framewor k/ honme. ht m

8.9.7T SUBTOPIC. Next Generation Process Exchange Tool s and
Appl i cations

As manufacturing conpani es nove toward increased integration, there
is a growing need to share process information in addition to product
data. Software applications range fromthose that sinply portray
processes graphically to tools that enable sinmulation, planning,

anal ysi s, scheduling, and/or control of processes. In collaboration
with industry and academi a, N ST is devel oping a Process

Speci fication Language (PSL) that will be common to all manufacturing
appl i cations, generic enough to be decoupled from any given
application, and robust enough to be able to represent the necessary
process information for any given application. Additionally, the PSL
will be sufficiently well-defined to enabl e exchange of process

i nformati on anong established applications.

NI ST is requesting proposals for conputer-based tools to facilitate
the use of the PSL for process nodeling and process information
exchange. Proposals should target the specification and design of
generic PSL-based devel opnent and integration tools or extensions to
manuf acturi ng application software. Solutions could involve the
devel opnent of translators or w appers for exchange, or tools for
creating and editing PSL presentations.

Ref er ences:
http://ww. ni st.gov/psl/

Schlenoff, C., A Knutilla, S Ray. 1996. Unified Process Specification
Language: Requirements for Modeling Process. NI STIR 5910, Nati onal
Institute of Standards and Technol ogy, Gaithersburg, MD.

8.9.8T SUBTOPIC. Analyzing Manufacturing System Performance
t hrough Architectural Formalization

The NIST Intelligent System Division has been devel opi ng the
Intelligent System Architecture for Manufacturing (1 SAM, which forns
the basis for manufacturing systens, such as the Next Generation

I nspecti on System Wirkstati on and the Hexapod of the NAMI. N ST
plans to further develop and apply | SAM to many ot her conpl ex

manuf acturing systens. Being able to anal yze system perfornance,
conmpl et eness, and consi stency of systens designs would greatly
enhance a user’s ability to devel op and depl oy | SAM based systens.
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The first step in achieving this goal is to use a formal | anguage,
such as Z, an architectural description |anguage, such as Rapi de, or
a robust software engi neering paradigm such as an (bject Oiented
met hod, to describe | SAM Once described, conpiler-like tools can be
generated to check the architecture for conpl eteness, conpliance, and
consi stency. Problens such as a particular data requirenent not
bei ng accounted for can hopefully be detected.

A second step is to develop a toolset that can "execute" the formally
descri bed systemto exam ne the correctness of a systenis
performance. |ssues such as whether a goal state is reachable and the
degree of redundancy that exists in the system can be exam ned.

Athird step is to develop a conpiler to convert the formally
descri bed system design to conventional conputer code, such as Ct+.

NI ST is soliciting proposals that either develop a fornal

| anguage/ sof t ware engi neeri ng paradigmor apply an existing set to
describe | SAM The deliverable for the Phase 1 should include a
description of SAMw thin the | anguage/ software engi neering
paradigm and the first version design of the aforenmentioned tool set
and conpil er.

8.9.9T SUBTOPIC. Ontol ogical Engineering Applied to
Manuf acturing System | ntegration Research

The Manufacturing Engi neering Laboratory is soliciting proposals for
the application of the principles behind ontol ogi cal engi neering
towards the area of manufacturing systens integration and/or
research. The result of this effort will either be: (1) nechani sns,
i nfrastructures, and/or nethodol ogy tools with an ontol ogi cal
underpinning that will facilitate the interoperability of

manuf acturing systens; or (2) the application of ontol ogica
principles towards the creation of an el ectronic notebook, as
descri bed below. Wthin the former area, these principles nmay be
applied to information that is to be shared anbng manufacturing
applications, including, but not limted to, process, resource,
product, and design information. Special enphasis will be given to
proposals that are applicable to nmultiple types of infornmation.

The i npl enentati on of an ontol ogy-based el ectroni ¢ not ebook system
(option 2), should allow researchers to collaborate, build, and
revi ew domai n-speci fic ontol ogi es and know edge bases. The

i mpl emrent ed system shoul d denonstrate its applicability to a

col | aborative engineering or manufacturing setting. Each ontol ogy
and associ ated know edge base(s) [the data] is inherently domain-
specific. However the el ectronic notebook systemitself should be
domai n i ndependent. The system nust be based on know edge
representation and interchange formats which permt interaction and
possi bl e integration with other such know edge systens, e.g. KQW and
KIF. The use of agent technology is recomended to coordi nate and

i ntegrate cooperating researchers’ electronic notebook entries, and
to facilitate integration with other know edge systens. The user
interface(s) should be platformindependent, and other system
components should be platformportable. It is expected that a
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proposed system should |l everage prior work in the field of electronic
not ebooks.

In the context of this proposal, an ontology is an explicit treatnent
of sonme topic. It is a formal and decl arative representati on which

i ncludes the vocabulary (or nanes) for the terns in that subject area
and the | ogical statenents that describe what the ternms nean and how
t hey can or cannot be related to each other. Ontol ogies, therefore,
provide a formal neans for representing and communi cati ng know edge
about some topic and a set of relationships that hold anong the
terms. Wthout these formal and concise definitions of attributes,
rel ati ons, and concepts, usually built upon sone type of foundationa
t heory, integration of manufacturing applications runs the risk of

m sinterpretati on of those concepts, leading to problens with
interoperability and exchange.

Ref er ences:

Toronto Virtual Enterprise Project
(http://ww. ie.utoronto.ca/ElL/tove/ ontoTOC. htm)

Knowl edge Sharing Effort
(http://ww. cs. unbc. edu/ kse/)

The Ontolingua Server Project
(http://ksi.cpsc.ucal gary. cal KAW KAVW6/ f ar quhar/ f arquhar. htm )

Pl an Ont ol ogy Proj ect
(http://ww. ai ai . ed. ac. uk/ ~bat/ ont ol ogy. ht )

Process Interchange Fornmat
(http://soa.cba. hawaii.edu/ pif/)

8.9.10T SUBTOPIC. Conponent - based Software for Agile
Process Pl anni ng

Current process planning software systens are in a closed form with
rigid structures. They are not only nonolithic but also too generic
and too conplicated. Process planners find it difficult to custom ze
these systens at the tine of process planning to suit their specific
and dynam c needs. These needs include, for instance, adding

custom zed functions, changing the sequence of planning activities,
integrating wth related systens, and extracting needed data. A new
form of process planning software is needed to allow users to

rapi dly devel op custom zed software. This formof software is
component - based process planning software. A software conponent is a
functional unit, with specified algorithns, that has an open
interface to comunicate with users and other conponents. Conponent -
based software should consist of a software library, which is

conpri sed of conponents that can be easily chosen and conposed into
a systemfor process planning.

NIST is interested in the devel opnent of a software conmponent
framework to enabl e agile process planning that suits users’
specific needs. The objective is to devel op a dynam ¢ system
speci fication mechani sm and prototype conmponent library that wll
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assi st in devel oping the concept of rapid software devel opnent to
nmeet the market demands. W solicit proposals to develop the
following el ements of conponent-based process planning software: (1)
a process planning system functional and data requirenent
specification mechanism (2) a library of process planning software
conponents with clear definitions of functions, input/output data,
and applied rules to each conmponent; (3) a know edge-based mappi ng
mechani smt hat maps conponents to process planning requirenents; (4)
an automat ed obj ect conposition nechanism and (5) automated software
val i dati on procedures. The principles to be devel oped and
denmonstrated in this project will be applicable to general software
devel opnent, and the framework is extensible to other application
domai ns i n manuf acturing.

8.9.11T SUBTOPRI C: Laser Tracker Virtual |nstrunment

Developed at NIST in the mid 80’s, the laser tracker, a three-
dimensional interferometric based coordinate measuring instrument, is
a relative newcomer to the field of coordinate metrology. Itis

rapidly gaining acceptance as the instrument of choice for many
large-scale measurement tasks by the U.S. aerospace and automotive
industries. In order to maintain competitiveness in the emerging
worldwide economy, many of these industry’s manufacturers and
suppliers have begun implementing ISO 9000 quality systems and
seeking ISO Guide 25 based measurement accreditation - both of which
require traceability and hence measurement uncertainty estimates.
Unfortunately, the laser tracker suffers the same difficulty as all
three-dimensional coordinate measuring instruments when it comes to
uncertainty estimation. The error mechanisms and the way these
errors propagate through the measurements process is very complex and
many times task specific. Ultimately, what is required is a software
package for the modeling and real time prediction of task specific
measurement uncertainty. To be valid, this model must include
instrument specific contributions to uncertainty (some of which are
manufacturer specific), ambient environment contributions, as well as
task specific uncertainty issues such as sampling strategies, size

and shape of the part, distance from tracker, etc. The successful
developer should demonstrate strong programming skills, a background
in coordinate metrology, and direct experience with laser trackers.

8.9.12T SUBTOPIC. Intrinsically Digital Mass Measurenent
Techni que

Research is invited on promising approaches to truly digital mass
measurement techniques which do not employ analog force measuring
devices, such as strain gage load cells or other analog force
measuring elements with close coupled sensing devices, such as
oscillating crystals, capacitive, magnetic or magneto-elastic

devices. Expectations from this research, compared with existing
technologies, are inherently digital mass measurement, higher
accuracy, lower cost, greater environmental reliability, and
independence of the acceleration of gravity.

8.10 N ST TOPIC: CHEM CAL SCI ENCE AND TECHNOLOGY
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8.10.1T SUBTOPIC. A Novel Atom zer for Reference
Spray Conbustion Facility

Conmbustion of chemical |iquid wastes depends critically on the
gquality of droplet atom zation, and m xi ng of wastes within a
surrounding air flow field. A reference spray conmbustion facility is
under devel opnent that will be used to provide benchmark experimental
data. The facility will be well-characterized, and provi de standards
for spray systens, instrunent calibration, and validation of
conputational fluid dynamc nodels. O critical need for this
facility is an atom zer that will serve as a repeatable reference
standard. A variety of nethodol ogi es can conceivably be applied to
ensure optimum atom zation. Novel strategies are sought to provide a
wel | -control |l ed spray that has known size (polydisperse) and velocity
distributions, as well as predictable droplet transport properties
(i.e., dispersion and penetration), and residence tine under burning
conditions. An atomi zer is needed that will: (1) produce different a
priori specified droplet size and velocity distributions, with known
number densities (SMD between 7 and 200 um and up to 10 /cm & 3
respectively), (2) be applicable to high-temperature operation

(combustion), (3) produce droplet velocities up to 30 m/s, and (4)

use conventional fuels (e.g., kerosene) at flow rates of up to 10

I/h.

Phase 1 of this research should demonstrate the feasibility of the
proposed approach. The objective of Phase 2 is the delivery of a
functioning device. It is expected that the availability of a
controllable spray nozzle will find immediate commercial applications
in spray nozzle and burner industries.

8.10.2T SUBTOPIC. Strongly Coupled CFD Code for Mdeling of
Spray Conbustion Systens

An advanced conputational fluid dynam cs code (CFD) is needed for
detai |l ed nodeling of the conpl ex turbulent, two-phase, flow field of
spray conbustion systens, such as furnaces, boilers, and thernmal
oxidizers. Sinulations are required via nunerical nodeling to serve
as an interface between data obtained in a | aboratory-scale
experimental facility and full-scale processes. Mdels of interest
will have to deal with two-phase reacting flows in which sprays,
particul ates (soot), and gaseous enission species will have to be
dealt with in the code. Because of the significance of the coupling
effects between the fluid dynam cs, chem stry, and droplet behavior,
such consi derations nust be included in the code. The spray subnodel
must provide spatially resolved informati on on the individual droplet
size and velocity distributions, nunber density, droplet evaporation,
and di spersion. In addition to droplet tracking, the subnodel should
handl e both the droplet transport and dynamics. The code nust handl e
pol ydi sperse size distributions that have a wi de range of sizes from
200 pm down to submicron droplet sizes. The chemistry submodel must

enable incorporation of full chemical mechanisms. The particulate

submodel must handle particle growth and agglomeration, and

impingement/deposition (thermophoresis, inertial, and turbulent
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di ffusion effects) on the chanber surfaces. Oher subnodels for
turbul ence and heat transfer between the phases (i.e., droplets and
environnent) nust also be available in the code. Oher features to
be included are 1) swirl, 2) three-dinensional configurations, and
3)adaptive gridding. Conputational speed and efficiency, of course,
wi |l have to be denobnstrated with respect to other currently
avai | abl e codes.

Phase 1 shoul d denmonstrate the feasibility of developing a code with
the proposed features. The objective of Phase 2 is the delivery of a
functioning code. It is expected that this new nodeling capability
will find imediate comrercial applications for fuel spray

conmbust ors, power generation systens, and chem cal processes

i nvol ving conbustion of |iquid wastes.

8.10.3T SUBTORPIC. Particle Image Velocinmetry (PIV) for Flow
Measur enent

Accurate, non-intrusive flow neasurenent techni ques are needed at

NI ST to neasure the flow distribution in turbulent pipe flow for
liquids in closed conduits. Rapid detection of the spatial variation
of fluid velocity over pipe cross sections enables conputation of
profile skewness and swirl, both of which are critical in assessing
or nmonitoring flow nmeter calibration conditions. Profile skewness
and swirl can significantly affect the performance of flow neters,
and these profile characteristics can propagate consi derabl e

di stances downstream from pi peline el enments, such as pipe el bows,

val ves, etc., which produce these flow phenonena. N ST seeks
research and devel opnment to extend current Particle |Image Vel ocinetry
(PI'V) techniques to rapidly nmeasure the fluid velocity distribution
over pipe cross-sections in turbulent flows of transparent |iquids.
The desired system shoul d be capabl e of producing spatial and
tenporal correlations of the resulting velocity information to assess
profile characteristics and nonitor bulk flow steadi ness. The

measur enment accuracy goal for point velocities over the pipe cross-
section is: (1) + 1%or better in the ideal velocity distributions
produced by long straight |engths of constant dianeter piping, and
(2) 2% or better for skewed and swirled pipe flows, such as those

whi ch fl ow from pi pe el bows or valves. Phase 1 should produce a
system design, an estimate of its uncertainty, and a feasibility
study of its capability to assess pipe flow profiles. A Phase 2
effort to develop a functioning prototype of the systemw || be

consi dered based on the results of Phase 1

8.10.4T SUBTOPRPIC. High Tenperature Thin-filmlnsulation

H gh tenperature (900 °C) thernmonetry and heat flux gages require
high tenperature thin-filminsulators. The gages may enpl oy noble
nmet al thernoel enents such as platinum palladium and rhodium all oys,
or heat resistant nickel alloys. Although sonme success has been
obt ai ned using sputtered oxi de coatings, several problens interfere
with commercial applications. Commercial insulators are limted by
low nel ting substrates, such as anodi zed al um num hi gh cost
sputtered oxi de techni ques, and pinholes and flaws in CvVD and
sputtered coatings. The ideal coating would be |less than four

m croneters thick; defect free, with a high dielectric breakdown
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vol tage; inexpensive to deposit on a variety of nmetal substrates of
vari ous shapes; well bonded to the substrate and the thin film
conductors above; and stable in the environnment of the application.

Proposal s are sought for innovative nmethods to achieve the
fabrication of |ow cost, high tenperature thin-filminsul ators.
These insul ators shoul d be capable of electrically insulating thin-
filmsensors fromnetallic substrates at tenperatures ranging up to
1100 °C, with a thickness of less than four mcroneters. The thin-
filminsul ator should be conpatible with stainless steels, high

t enper at ure ni ckel -based al |l oys, and noble netals, such as platinum
and pal | adium Application in the tenperature range of 500-800 °C are
al so inmportant and will be considered. The planned project should
denonstrate the fabrication of the thin-filminsulator on suitable
substrates, including silicon, for thernocouples and heat transfer
gages and denonstrate, also, the performance of the insulating film
A plan for commercialization of the process is also inportant.

8.10.5T SUBTOPIC: Md-Infrared Light Source for Cavity Ring-
Down Spectroneter

NI ST is devel oping cavity ring-down spectroscopy as a quantitative
nmet hod for making accurate and preci se nmeasurenents of gaseous
contam nants in ultrahi gh vacuum envi ronnments and process gases. For
optimal sensitivity, md-infrared | aser sources are needed. For
optimal inpact, these sources should be sinple and rugged enough for
use in industrial environnents. Target gases include H,O 0O, CO, CO
and CH,. The ideal |aser would be tunable to one or nore absorption
resonances of several of the target gases; a Phase 1 project should
focus on the 1.4 um ( v, +v,) or 2.7 um band ( v, and v,) of water and

the 1.3 um band (a ~X) of oxygen. This source could be pulsed, with a

pulse duration of 10-50 ns, a repetition rate of >1 kHz, and an

output power of >100 mW ina TEM ppode. The output radiation should

have a spectral bandwidth of ~100 MHz, and a frequency drift of ~100

MHz per hour. The laser should be operable for extended periods

without the intervention of skilled personal, and it should be

rugged, spatially compact, air cooled, and run on 110V  electrical AC

service.

8.10. 6T SUBTOPIC. New Technol ogy Detectors for Analytical X-ray
Spectronetry

NIST has a long standing interest in analytical X-ray spectrometry,
with excitation beams of electrons or photons. Energy dispersive
X-ray spectrometry (EDS) is generally preferred, due to its

capability of viewing the entire X-ray energy spectrum and,
therefore, of performing a complete qualitative analysis at each beam
location. Existing EDS detectors, based on large monolithic
semiconductor crystals (Si, Ge) are limited in resolution (130 eV for
Si; 120 eV for Ge, both at 5.89 keV, Mn K-alpha), in photon
processing speed (about 3,000/s at the best resolution), and size (10
square mm for the best resolution). Additionally, these detectors
must be cooled to approximately 100 K, which places constraints on
their integration into complex electron beam systems, such as
microscopes.
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NI ST is interested in devel opi ng anal ytical X-ray spectronetry, based
upon ot her possi bl e approaches to X-ray detection. Recent
presentations at scientific conferences have suggested the
possibility of using detectors based upon silicon drift technol ogy,
whi ch have the possibility of higher resolution, |arger surface area
(100 square nmm, rnuch higher rates of photon processing (>

100, 000/s), and operation at or near roomtenperature. N ST,

t herefore, seeks proposals to devel op the nmethods of fabricating
practical detectors for analytical X-ray spectronetry based upon this
or simlar concepts.

Ref er ence:

Strudar, L. 1997. Hi gh Resol uti on Non-Di spersive X-ray Spectroscopy
with State of the Art Silicon Detectors. European
M cr obeam Anal ysi s Soci ety, My 15.

8.10.7T SUBTOPRPIC. Tel epresence El ectron M croscopy and M croanal ysi s
Syst ens

NI ST solicits proposals for the devel opnent of nethods to connect
sophi sticated el ectron nicroscopy and m croanal ysis instrunmentation
to renpote coll aborators and users, based upon any of several
different | evels of comunication technol ogy, ranging from basic

tel evision signal transm ssion via nodem tel ephone Iines to the high
speed ATM network capabilities. In recent years, intensive efforts
by manufacturers have established |ocal control systens for
conput er - assi sted operation of these instrunments, especially the

i magi ng and microanal ysis features, such as el ectron inmgi ng systens,
X-ray spectronetry, and el ectron energy |oss spectrometry.

Devel oprment of the met hodol ogy, software, and interfacing protocols
to establish | ong distance observation and operation that will enable
ef fective coll aborations to operate in real tine, between scientists
and engi neers | ocated in industry, academ a, and nati onal

| abor at ori es.

El ectron microscopy and microanalysis is a critical neasurenent
techni que that has a nmjor inpact on the devel opment of new
materi al s, devel opnment and troubl e shooting of processing and

manuf acturing for materials and devices, and failure analysis of
finished products. Measurenents include nicronetrology of two- and
t hree-di nensi on spatial features, chem cal characterization of

el enental speci es and conpounds in the mcrostructure at the

m croneter to nanoneter spatial scales, and crystallographic (phase)
determ nation. Critical industries affected include primary users as
di verse as sem conductor devices, comunications, petroleum and
phar maceuti cal s, and secondary users such as aircraft (e.g., failure
anal ysis), fluid power (particle loading in engine oil), and

bi omedi cal (e.g., device-tissue interactions). Inplenentation of

t hese techniques typically requires capitalization at $0.5 - $2.5
mllion per comercial instrunment, plus additional costs for Ph.D.

| evel personnel to operate, or direct, the use of the instrunments.
As a result, only the |l argest conpanies can afford to directly
purchase and i npl enent these techniques "in house", and then only at
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central R& facilities, renote fromat |east sone of their

manuf acturing centers, while smaller conpanies are nearly al ways
forced to use renote suppliers of analytical services. N ST solicits
proposal s for the devel opnment of conputer control and comruni cation
capabilities to inplenent "tel epresence" m croscopy and

m croanal ysi s, whereby instrunents can be nonitored in an "over the
shoul der" node of operation and analysis with collaborators and, in
sonme cases, the instrunments operated by renpte users. Successful
devel opnent of tel epresence operation will bring inportant
capabilities and new efficiencies to U S. industry, and new
measurenment strategies to NIST. Tel epresence capabilities will be of
particul ar value to commercial providers of "service anal ysis" by
greatly inproving connections to custoners.

8.11 N ST TOPIC: PHYSICS

8.11.1T/A SUBTOPIC. Artifact for Characterizing Scanning
Surface I nspection Systens

Commer ci al scanning surface inspection systens, or wafer scanners,
rely upon optical scattering to determ ne m croroughness and
particul ate contam nati on paraneters of silicon wafers. However, due
to its unique optical geonetry, each instrunment is sensitive to a

di fferent range of spatial frequencies of surface m croroughness,
with a different sensitivity to each spatial frequency within that
range. Furthernore, that sensitivity may change over tinme, due to
aging or msalignment of the optics.

NI ST seeks proposals for devel opnent of an artifact which would all ow
the spatial frequency response function for a scanning surface

i nspection systemto be nmeasured. An exanple of such an artifact may
take the formof a silicon wafer on which has been patterned a series
of gratings of known anplitudes spanning a range of periods and
orientations. The nunber of different periods and orientations would
have to be sufficient to characterize any commercially avail abl e
system and the scattering | evels nmust be sufficiently low so as to
not saturate the system being characterized. Oher configurations

are possible, but sufficient informati on nust be available to obtain

t he response function for isotropic mcroroughness.

M croroughness is also extrenely inportant in the quest for increased
storage capacity and snaller disk-drives. For example, if the
surface roughness is increased, then the flying height needs to be
increased to prevent head crashes. Since flying height is the
primary factor that determ nes practical areal recording density,
this [imtation is a serious barrier to further inprovenents in

storage capacity for digital data storage drives. ATP has funded
approxi mately a dozen projects in data storage technology. Most, if
not all, require attention to roughness of heads, nedia, and

substrates. A microroughness artifact would be valuable for the data
storage comunity that is seeking uniformmetrol ogy to achi eve
snmoot her and flatter head air-bearing and di sk surfaces.



8.11.2T/A SUBTORPIC. Bidirectional ElIlipsoneter for Surface
I nspection

The quantity of light scattered by a material is often a usefu
measure of the quality of its surface or bulk. However, it is
usually difficult to unanbi guously determ ne the source of scatter

be it from surface m croroughness, subsurface defects, or particulate
contam nation, just from neasurenments of the intensity of the
scattered light. The polarization of the scattered light, on the

ot her hand, contains information about the sources of scatter, since
it nmore strongly reveals the path the light followed during its
trajectory. The technique of bidirectional ellipsonetry, whereby the
pol ari zation of |ight scattered by a sanple is neasured in directions
out of the plane of incidence, has been found to discrimnate between
light scattered by particul ate contami nation, subsurface defects, and
m croroughness. Predictions for polarized |light scattering in
dielectric films and sinple structures on silicon or netal surfaces
have suggested that bidirectional ellipsonmetry will also prove
powerful for characterizing defects in |layered or patterned
materi al s.

Proposal s are sought for the devel opnent of instrunments which wll
allow industry to rapidly nmake use of bidirectional ellipsonetry for
the characterization of defects in materials. Numerous commercia
instruments exist for perform ng spectroscopic or mnultiple-angle

el lipsonetry, and these instrunments are used regularly for the
measurenment of thin filmthicknesses and dielectric constants. Due
to the novelty of bidirectional ellipsonetry, no conmercia
instruments exist at this time for readily performing it.

Integration of optical and electronic devices on a single chip in the
formof an OptoEl ectronic Integrated Circuit (CEIC) prom ses to
produce products that are nore reliable, nore conplex, faster, and
nore affordable than ever before. Optical thin filnms of non-linear
optical materials such as lithiumtantal ate are used in the
construction of optical devices, nmuch in the same way that electronic
integrated circuits are assenbl ed using existing sem conduct or
technol ogy. Optical wavegui des, sw tches, nodul ators, and second

har moni ¢ generators are conponents of the optical devices that wll
have a trenendous influence over future devel opments in both

comuni cati ons and conputing applications. However, the performance
of these nonlinear devices may be severely degraded by scattering
mechani sns. Bidirectional ellipsonetry may be a powerful tool to
gain insight into these degradati on nmechanisns. |In addition, the
techni que may be useful in characterizing other factors that may

i ncrease attenuation of the guided wave, such as optical absorption
porosity, and refractive index inhonogeneities, such as those found
in polycrystalline materials. ATP has funded several projects which
devel oped nonl i near optoel ectroni c conponents for wavel ength

mul ti pl exi ng signals through optical fiber comunications systens and
t he frequency doubling of light for applications in high-resolution
di spl ays, optical storage devices, and printing applications.

8.11.3T/A SUBTOPIC:. Mcrofabricated Cantil ever Probes for

Conbi ned Near-Field Scanning Optical and
At om ¢ Force M croscopy
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Near-field scanning optical m croscopy (NSOM is rapidly becomng a
useful technique for nanoscal e optical characterization of

materials. NSOM nmakes use of the properties of a sub-wavel ength
optical probe to exceed the diffraction limt in optical mcroscopy.
| mages are constructed by scanning the probe over a surface at

di stances nuch smaller than a wavel ength of light. Contrast is
generated by way of a nunmber of different interactions of the sanple
and probe, including such traditional optical contrast nmechani snms as
absorption, reflection, fluorescence, and polarization, and al so new
contrast mechani sns that are unique to NSOM including dielectric
contrast. Probes currently in use for this purpose include single
node glass optical fibers drawn to a fine point (about 50 nm and
usual ly partially coated with alumnum and small netallic
scatterers.

NI ST i s seeking m crofabricated aperture, wavegui de, or conbination
aperture/scatterer NSOM probes in a formthat is conpatible with
atom c force mcroscopy (AFM . These probes shoul d be useabl e as
contact, noncontact, or intermttent contact probes in commercially
avail abl e atom c force m croscopes, but should have the additiona
feature of a small subwavel ength aperture or tapered wavegui de
structure for guiding and confining light. Waveguide or aperture
probes with a small scatterer at the tip will al so be considered.

Newer data storage devices are exploring the concept of recording
nore than one bit of information per physical |ocation on the nedia.
For exampl e, one project funded by ATP relies on a variable-depth pit
in a substrate to encode information in a very dense array of spots
simlar to those on a CD-ROM The cantil ever probes for conbi ned
near-field scanning optical and atom c force mcroscopy may lead to a
power ful conbinati on of neasurenent and di agnostic tools that wll
have market applications in the data storage industry.

8.11.4T/A SUBTOPIC. Standard Reference Materials and Resol ution
Test Patterns for Characterization of
Scanning Near-Field Optical M croscopes

Near-field scanning optical m croscopy (NSOM is rapidly beconmng a
useful technique for nanoscal e optical characterization of materials.
NSOM mekes use of the properties of a sub-wavel ength optical probe to
exceed the diffraction limt in optical mcroscopy. |nmages are
constructed by scanning the probe over a surface at di stances nuch
smal l er than a wavel ength of light. Contrast is generated by way of
a nunber of different interactions of the sanple and probe, including
such traditional optical contrast nechani sns as absorption,
reflection, fluorescence, and pol arization, and al so new contr ast
mechani sns that are unique to NSOM including dielectric contrast.
Because of these optical contrast nechani sms, NSOM coul d have
significant applications in nmetrology for magnetic and optical data
storage materials, particularly in cases where STM or AFM contr ast
mechani sns may not be applicable.

NSOM probes currently in use include single node glass optical fibers

drawn to a fine point (about 50 nm, and usually partially coated
with alum numand small netallic scatterers. Probes can be used
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either for collection of light or for illumnation of the sanple.
Resol ution i n NSOM depends on the size and efficiency of the probes,
and is intimtely tied to the contrast nmechani smused. No standard
techniques or materials exist for determning the resolution and
characterizing the contrast mechani sm of these probes.

NI ST i s seeking proposals for devel opnment of suitable reference
materials and resolution test patterns to determne the resol ution
and characterize the contrast mechani snms of near-field probes.
Suitable materials will have nanoscal e optical features that have
l[ittle or no topography, and will be useful for characterizing probes
used in reflection, absorption, polarization, fluorescence, or
dielectric contrast.

8.11.5T/A SUBTOPIC. Attenuated Total Reflection (ATR) for
Far -1 nfrared Spectroscopy

Research into novel spectroscopic applications of far infrared
radiation (THz reginme at >50 microns or <200 cm 1) is of current
interest to NIST, industry, and academ c research groups throughout
the US. Included in these rapidly growing areas is the ability to
detect mnute transm ssion changes (0.1% change or |ess per
reflection) of weakly absorbing thin filns, organic and bi ochem cal
nmonol ayers deposited on transm ssive substrates, or of nol ecul ar
systens dissolved in highly absorbing solvents. A wi dely-used,
generic approach for obtaining high sensitivity, broadband

m d-infrared spectra (2-25 microns) of these sanple types with
commercial FTIR instruments enploys attenuated total interna
reflection crystal accessories (ATR s). These devices are desi gned
to accept radiation via FTIR transfer optics and permt multiple
reflection passes of the infrared beamthrough appropriately cut ATR
crystals in contact with the sanple. Typical crystals used in md-I1R
wor k include high refractive index ZnSe, Ge, or KRS-5 gl ass, which
are only transm ssive to <25 m crons.

Proposal s are sought for devel opnment of an ATR-type device for
far-infrared spectroscopy of organic and bi ochem cal nobnol ayers
adsor bed on silicon-oxide or other oxide substrates. The goal of
this SBIRis to design and engi neer an appropriate ATR crystal
substrate to obtain the maxi num nunber of reflection passes in a

m nimal crystal path |ength, and reduce beam wal k-of f and di vergence
t hrough the crystal path at long IR wavel engths. The devi ce nust
couple to a commercial far-infrared FTIR or collimted broadband
radi ati on generated by a | aser-based THz system One possible
material is high purity silicon which provides mninmal transm ssion
| oss, has a high refractive index and is capable of surface
nodification to formsilicon-oxide. Oher materials are al so
possi bl e, as woul d uni que designs with conpensating i nput and out put
focussing optics to maintain beamcollimtion and throughput. It is
envi si oned that an accessory of this type, currently unavail able on
the commercial market, will become desirable and w dely used in
future FTIR systens.

8.11.6T/CC SUBTOPIC. High-Resolution Two-di nensional Active
El ectroni c Neutron Detectors
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NI ST uses two-di nensional neutron imagi ng detectors for several
i mportant applications: neutron radiography, neutron tonography,
neutron phase contrast inmaging, small angle neutron scattering,

neutron reflectonetry, and neutron beam di agnostics. In nost of
t hese applications where active electronic inmagi ng devices are
enpl oyed, inproved resolution is very badly needed. Ironically,

m crochannel plate neutron detectors were first devel oped at NI ST and
received a R&D100 Award, but now we have to inport themfrom Germany
and Russia, due to lack of comrercial developnent in the United

St at es.

NI ST has purchased several of these m crochannel plate devices with
40 um resolution from a German supplier, and we have borrowed a 9 pm

resolution microchannel plate detector of Russian origin from a

German collaborator. Our most demanding current use of these two-

dimensional imaging devices involves high-resolution radiography of

hydrogen fuel cells, which are being developed for new-generation

automobile power sources.

The objectives of proposals on the subtopic should be to develop
active electronic neutron detectors and fabrication techniques which
provide improved resolution, improved efficiency, larger active area,
and reduced cost.

Passive image accumulation devices are also of interest to NIST, but
current products of this kind are already much more satisfactory, and
the present subtopic pertains only to active electronic devices.

8.11.7T SUBTOPIC. Analysis Software for Near-Field Scanni ng
Optical M croscopes

Near-field scanning optical microscopy (NSOM) shows great promise as
a new optical microscopy which can provide resolution much better
than the diffraction limit. In NSOM, a single-mode optical fiber is

pulled and tapered to a tip and then coated with metal, leaving a

small nm-scale aperture at the tip end. This tip can act either as a
nm-scale source or collection aperture. When the tip is placed a few
nanometers from a sample, nm-scale resolution can be obtained. NIST
currently has a long-term program to develop NSOM and to exploit it

in metrological applications.

The optical interaction between the probe tip and the sample occurs
in the near-field regime. As a consequence, rapidly varying
evanescent fields make critical contributions, and the tip and sample
are strongly coupled by the fields. New paradigms and simulation
capability must be developed to analyze optical microscopy in the
near-field regime. No routine quantitative near-field microscopy can
be done until the software tools are available for system
optimization and control, and data analysis and interpretation.

NIST is seeking innovative approaches that can be developed as
software products. Such approaches should provide full three-
dimensional modeling of the vector electromagnetic fields in an
interacting tip-sample geometry by the solution of Maxwell's
equations. The optical response of the tip and sample should be
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nodel ed by conpl ex dielectric response functions. The approaches
shoul d be able to treat a wide range of tips and a variety of

sanpl es, including, for exanple, optical wavegui de devices, periodic
and structured arrays of dielectric objects, isolated nolecules, and
guant um nanostructures. The approaches should be able to nodel the

i mages, typically detected in the far field, that are generated by
the near-field tip-sanple interaction, and account for the transfer
of probe light fromfar-field sources into the tip-sanple interaction
region. A key challenge is to devel op approaches that are efficient
and robust, so that simnulations can be used to anal yze data and
optim ze m croscope operation in near real tinme. It is expected that
i nnovati ve approaches will be devel oped that exploit the power of
sophi sticated nunerical techniques, such as finite difference and
finite el enent methods, needed for three-di mensional solutions of the
vector Maxwel| equations for conplicated structures, while providing
the efficiency and robustness needed in an effective sinulation tool.

8.11. 8T SUBTOPIC. Vacuum Near Field Optical M croscope

For a variety of measurenent applications in nanoneter scale

sem conduct or devi ces, such as neasurenents of photol um nescence,
study of wafer defects, and exam nation of photoresist materials, an
ul trahi gh vacuum near field optical mcroscope instrument is
required. The design of the instrunment nust incorporate standard
optical fiber tapered tips with easy interchange of both tips and
sanpl es under vacuum The instrunment nust incorporate shear force

t opographi ¢ i maging, vibration isolation, and high efficiency |ight
collection in transm ssion and refl ecti on nodes of the near field
optical mcroscope. A resolution of 100 nmis desired. The near
field instrunent and its vacuum chanber and punping systemw || be
mated to standard surface science ultrahi gh vacuum equi pnent used for
deposition and analysis, with conpatible |oad | ock sanple
introduction and transfer. In Phase 1, a conplete engineering design
of the vacuumnear field optical mcroscope and its associ ated vacuum
chanber, sanple and tip mani pul ati on devices will be required as a
deliverable. |In Phase 2, delivery of a working vacuum near field
optical mcroscope, associated el ectronics and software, and
representative data scans woul d be required.

8.11.9T SUBTORPIC. Advanced |on Beam Met hods for Nanot echnol ogy

I on beans are finding increasing application in various
subdi sci pl i nes of nanot echnol ogy, i ncl uding:

1. Mcroelectronics: A typical mcroel ectronics production |ine
uses ion beans in over a dozen separate fabrication steps. In
addition to conventional ion inplantation nmethods, which have been in
use for decades to form bi polar transistor bases, nore nodern uses
include trench isolation, preanorphisation, proxinmty gettering, well
engi neering, and ion beam synthesis of buried |layers. |In addition
ion beans are used in mcroelectronics prefabrication to help
construct working prototypes, and in post-production to di agnose
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failure. Future applications for online diagnostics and reduced-
di nensionality |ithography are envisioned.

2. Biotechnology: WMaterial damage caused by the passage of a single
energetic ion can produce nano-scale pores in materials, which can be
used in the production of selective nmenbranes for drug delivery and
ot her applications in biotechnol ogy.

3. Photonics: Production of advanced flat panel displays, diode

| asers, and optical wavegui des are exanples of areas in which ion
beans are showi ng increasing prom se. Although m niaturized photonic
devices typically have overall dinensions greater than one mcron,
they often rely on nanoscale uniformty or substructure.

NI ST i s seeking proposals for innovative ways to produce and apply
ion beans for use in the general area of nanotechnol ogy. Wrk should
be geared toward results that |ead to significant device performance
i nprovenents or | ower manufacturing cost when conpared to established
alternative methods. Proposals which take into account the effect of
varying the ion charge are particularly encouraged.

Ref er ences:

Sealy, B.J. and P.L.F. Hemment. 1994. |on beam techniques in
m croel ectronics. Nucl. Instrum Meth. Phys. Res. B, 89, 298.

Reber, N. et al. 1995. Thermal Switching of grafted single ion
tracks. Nucl. Instrum Meth. Phys. Res. B, 105, 275.

Pol man, A. et al. 1995. lon beam synthesis of planar opto-electronic
devices. Nucl. Instrum Meth. Phys. Res. B, 106, 393.

8.11. 10T SUBTOCPI C. Quantitative Software Mddeling and Verification
of Roughness-Dependent Emissivity for Rapid
Thermal Processing

In the rapid thermal processing (RTP) of silicon wafers, tenperature
and tenperature uniformty are critical measurenents that depend on
an accurate know edge of the em ssivity of the wafer surface over a
wi de range of tenperatures, angles, and radiation wavel engths. The
em ssivity, in turn, is a conplicated function of the surface
roughness, which can result in non-uniformradiative cooling of the
waf er and create tenperature non-uniformties. |f the wafer surface
is perfectly snooth, the emissivity is sinply one mnus the Fresnel
intensity reflection coefficient. Real surfaces, however, are rough
to some degree, and roughness affects the emssivity in a conplicated
way. N ST is seeking analytical software nodels to rel ate roughness
variations to emssivity for a range of roughness val ues (appropriate
to silicon wafer backsides and smoother) between 1 pm and 20 pm from

20°Cto 1000 °C. In addition, NIST is seeking corresponding

experimental roughness and radiometry measurements to validate the

analytical models.

8.11. 11T SUBTOPIC: Actively Quenched IR Aval anche Phot odi ode

High efficiency stable photon counting devices are important for many
areas of research, ranging from optical metrology, low level sensing,
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cryptography, and comuni cation. All of these areas have needs in
the infrared, where high quality detection is difficult to find.

NI ST is soliciting proposals to devel op actively quenched conpact
phot on counting nodules for the spectral region from1l to 1.5 mcrons
or beyond with peak efficiencies of at least 50% Such a unit woul d
be simlar to the Si-APD based devices which have recently becone
avai |l abl e, but would likely use Ge or InGaAs aval anche phot odi odes.
The unit would enploy an actively quenched bias circuit to reduce the
aval anche recovery tine, making counting rates of 1 MHz possible.

The active area should be no smaller than 0.2 mm and have a dark
count rate not exceeding 1 KHz. The units may use conpact self
cont ai ned thernoel ectric cooling to produce | ow dark counting rates.

8.11.12T SUBTOPIC. Conpact CW UV Laser Source

Solid-state | aser sources are needed to replace cunbersone ion |lasers
as CW UV | aser sources. Reductions in size of an order of magnitude
and i nprovenent in overall efficiencies of as nmuch as three decades
woul d greatly increase the conveni ence of |ight sources in this range
and open up many new applications that are currently not possible.

We are soliciting proposals for a systemto produce coherent light in
the range from 200 to 400 nm at power |evels of 300 mWor greater.
Wthin that spectral range, output at 213 nm 266 nmand 355 nm the
tripled or quadrupled and qui ntupl ed output of NAYAG are of
particular interest, although output at any UV wavelength will be of
great utility and, of course, tunability woul d enhance the utility
even further. The bandw dth requirenent of the system should be 0.1
nmor less with fluctuations of the output power not exceeding 1%
The final device nmay operate by up-converting the output of existing
conmpact solid state light sources, or may directly generate the W if
some appropriate schene can be found. |[If a frequency conversion
arrangenent is used, the ultimte device may be integrated with the
punp |l aser, or may be a conpact add-on accessory to an existing
compact |ight source.

8.11. 13T SUBTOPIC. Line Emtting Surface LED

A commercially available line emtting surface LED would find

nunmer ous users. The source geonetries now avail able are circul ar
area source or square source. The availability of a small and
bright line source would greatly facilitate (and nmake nore energy
efficient) the use of LED sources in a variety of position sensors.
The use of an LED inaged onto a split photocell via a |lens attached
to the part whose notion is to be sensed (with the usual interest
being in sensing notion al ong sone particul ar di nensi on) makes an
extrenmely sensitive and conveni ent one-di nmensi onal position sensor.
In our precision nmeasurenents | aboratory, we have achi eved noti onal
sensitivity of 10°™ mfor an integrating tine of 1 second. However,
were the "round" emtter geonetry linear (a |ine) rather than round,
we could use all the photons effectively. A desirable aspect (w dth
to height) ratio would be sonmething between 10 to 1 and 30 to 1. A
source geonetry of .005" high by 0.12" w de woul d be excellent.

8.11. 14T SUBTOPIC: Liquid-Ntrogen-Cool ed El ectrica
Substitution Radi oneter
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El ectrical substitution radi onmeters enable accurate neasurenments of
optical power to be made using electrical neasurenents, and formthe
basi s of detector-based radionetric scales at several nationa
standards | aboratories, including NIST. They work by substituting a
measured quantity of electrical heating power for optical power in
alternate cycles. Roomtenperature versions, based on pyroelectric
sensors, are available comercially, but have limted sensitivity for
a grow ng nunber of applications. Liquid-heliumversions are also
avail able commercially, providing plenty of sensitivity, but at a
much | arger operating expense. A liquid-nitrogen cooled electrica
substitution radi ometer could offer a wel cone conpromn se between
sensitivity and operating expense, provided it had a hi gh enough
performance | evel. Typical perfornmance specifications for a viable
product should be: operable with chopped optical power with a 3 dB
rolloff point of 80 Hz or greater; use of chopper synchronized

el ectrical substitution; 5 mmor greater detector active area;
spectral flatness less than 2% over a spectral band fromvisible to
20 mcrometers; reflectance |less than 1% (using, for instance, gold
bl ack and/or an optical trap); noise-equival ent-power of 10 picowatt
per root Hz or |ess; maximum power |evel of 100 microwatts; and
stability of response of 1% or better

8.11. 15T SUBTOPIC. Durable Utra-Black Optical Coatings

Bl ack absorbing coatings are used to coat optical baffles and

thermal -type optical detectors. As infrared caneras, for exanple,
are used in increasingly rugged environnents, the need for durable

bl ack coatings is increasing. A coating process is desired which can
coat irregul ar shapes, have greater that 90% absorbance over the
spectral range fromUWV to far-IR and can w thstand | ong exposure to
ultraviolet solar radiation wthout decreasing the absorbance. An
absor bance nmechani sm based on surface norphol ogy rather than on bl ack
dyes would seemto offer the best solution, and thus coating
processes that produce particularly rough, black surfaces are
desired.

8.11.16T SUBTOPIC. Utraviolet Detectors And Optical Conmponents

Proposal s are sought for devel opnment of new ultraviol et detectors and
ultraviolet optical conponents. These devices and conmponents are
needed because NI ST has requirenents to calibrate ultraviol et

i rradi ance and radi ance detectors in the spectral range of 100-400 nm
for lithographic, environmental, uv processing, and space
applications. These applications require uv detectors that are
uniformin responsivity across the detector area and stable with tine
and UV dose. Also desirable are solar-blind and position-sensitive
(array) UV detectors. Inseparable fromthe requirenment for inproved
WV detectors is the need for UV optical conponents such as cutoff
filters, diffusers, and optical fibers that resist degradati on under
hi gh or prol onged exposure. Comercially avail abl e conponents
presently have poor uniformty, stability, and UV damage resi stance,
making it difficult to maintain calibrated instrunments and transfer
standards. It is also inportant for detectors in this spectral range
to have a wi de dynam c range (|l ow noise and good linearity) and | ow

t enper at ure dependence of the responsivity. N ST desires the
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devel opnent of materials and conponents whi ch have prospects for
advancing the state-of-the-art.

8.11. 17T SUBTCOPIC. Platinum Silicide Photodi ode Detectors for
the Extrenme U traviolet (Standards Quality)

NI ST has been a source for radionetric transfer standard detectors
for the extreme ultraviolet (EUW) spectral region for many years.
Recent devel opnents have nmade possible the use of radiation-hardened
silicon photodiodes in this program It is felt that the stability
of NI ST EW standards can be further inproved by the devel opnent of
suitabl e detectors using platinumsilicide Schottky barrier
construction. Fundamentally, these would consist of a thin (<10 nn
| ayer of platinumsilicide on n-type silicon, with a wi ndow ess
confi gurati on.

The detectors should have an active area of at least 1 cmby 1 cm
and woul d be used by NIST primarily in the 3 nmto 254 nm spectral
region. |Inportant paraneters for N ST standards applications include
a high degree of spatial uniformty and tenporal stability, a | ow

| evel of internal noise, and freedom from danage by radiation in the
extrene ultraviolet/soft X-ray region. N ST personnel can assist in
t he eval uati on of devel oped detectors in these areas.

8.11.18T SUBTOPIC. UV Fluorescence I maging Systemfor Spatially
Sel ective ldentification of Radical s/ Ml ecul es
Important to Silicon Wafer Processing

The need for WV i magi ng of gas phase nol ecules and radicals is
crucial for process monitoring in the sem conductor industry. Laser
assisted or direct plasma em ssion fromprocess gases is used to

uni quely identify inportant free radical s/ nol ecul es used during
etching or layering of sem conductor wafers and as a process nonitor
of chem cal contam nants. Features of UV nethods include its | ow
background and high sensitivity (single photon detection), and fast
detecti on of em ssion when used in conjunction with | aser based

met hods. Present direct UV absorption nmethods provide quantitative
i nformati on about these species in the formof colum integrated
intensities and, thus, lack the spatial information content necessary
to ensure uniform process control across the surface of the wafer

NI ST seeks proposals for innovative WV fluorescence inmagi ng systens
for spatially selective identification of radical s/ nolecul es
important to silicon wafer processing. The need for high spectral
image quality on the order of 25-50 um can be met with the use of a

UV fluorescence imaging system, consisting of a UV imaging

photomultiplier and spatially selective reflective optical system.

The development of such a system will be invaluable to the growing

need for process growth uniformity in the semiconductor wafer

industry.

8.11. 19T SUBTOPIC. Superconducting Quadrupol e Magnet for Trapping
of U tra-cold Neutrons

NIST participates in a program of fundamental research to develop an
ultra-cold neutron source. This work uses neutrons generated at the
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reactor facility at NI ST, Gaithersburg. This new type of source is
appl i cabl e to neutron beta-decay research as well as neutron
scattering for materials research. The source operates using
superfluid heliumas a superthermal noderator and a magnetic trap to
confine the neutrons.

The magnetic trap consists of two sol enoids and one cylindrical
guadrupol e magnet. The cylindrical quadrupole magnet is the nost
chal l enging part of the apparatus. Al though sonme work has been done
i n devel opi ng air-core superconducti ng quadrupol e magnets, the
technol ogy still requires research and devel opnent. Theoretically, a
trap depth of 3 Tesla or above should be attainable. Such magnets
woul d be useful in many other areas of physics including atomc
physi cs and atom c cl ocks.

The objectives of proposals on the subtopic should be to develop a
vi abl e design and construct a prototype for a 1.2-nmeter |ong, 8-cm
di aneter bore, air-core, >2.5 Tesla deep superconducting quadrupol e
magnet .

8.11.20T SUBTOPIC. Water Calorineter for Accel erator Radi ation
Beam Ther apy Dosi nmetry

O the approximately 1 mllion cancers di agnosed each year, about 60%
of the patients receive radiation therapy. In addition to °Co gamma-
ray tel etherapy sources, the radiation beans used are increasingly
fromelectron accelerators, both in the formof the direct electron
beam or in the form of high-energy photon beans, produced by
converting the electron energy to brensstrahlung in a converter

plate. Therapy with such sources are perforned in over 1300 cli nical
facilities in the US. Proton accelerators are used at two US

clinical centers for the treatnment of certain cancers. The absorbed
dose to tumor volumes is typically 1-3 Gy per treatnent; electron
beam energies are typically from7 to 35 MV, photon beam endpoi nt
energies can be in the range from6 to 30 MeV, and proton beam
energies are typically fromb50 to 250 MeV.

It is critical to the success of the therapy that the absorbed doses
to the tissue be known accurately. The radiation doses at each
facility are assured through neasurenents with calibrated
instruments. These instrunents are usually ion chanbers (nmeasuring
the ionization of air by the radiation), but calibrated in terns of
absorbed dose to water (a tissue-equivalent material) through
calibrations traceable to NI ST standards for ®Co radiation. The
calibration chain proceeds by a conplicated protocol, based on a
series of correction factors, to convert air ionization from Co
radi ati on to absorbed dose in water fromthe beam quality of

interest, which contributes to uncertainties in the clinical
measurenments. New protocols for therapy dosinetry in US clinics wll
be based on primary calibrations perfornmed directly in ternms of
absorbed dose to water neasured by calorinetry; future trends will be
toward direct, absol ute absorbed-dose neasurement in the wide variety
of beam nodalities and qualities.

The tenperature rise in a water calorinmeter can provide a direct,
absol ute neasurenent of the energy absorbed in water due to the
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radiation. A significant body of research addresses the application
of water calorinetry to ionizing radiation dosinetry, the nost
successful of which is perhaps the work of Donen at NI ST. Research
and devel opnent is needed for a water calorineter systemsuitable for
absol ute dosinetry of the radiation beans fromclinical accelerators,
for use at NIST in our radiation standards and cali brations program
and with potential for use at secondary dosinetry calibration

| aboratories, as well as at the clinical centers. The research and
devel opnent shoul d address factors pertinent to such a system such
as the accurate neasurenent of the small tenperature rise, thernmal

| eakage, excess heat in constituent structures, the heat defect of
the water in the detector volunme, notion and tenperature variation of
the water surrounding the detector volune, construction of

appropri ate housi ngs and wi ndows for use with accel erator beans, and
control and data-acquisition systens.

8.11.21T SUBTOPIC: Mnte-Carlo Interface

Non-i nvasi ve hi gh-energy photon neasurenents for a nmultitude of applications
depend on accurate instrument calibrations. The objects to be neasured
however, can be very conplicated and difficult to reproduce with reference
materials (e.g., radionuclide distribution, matrix effects, geonetry). Monte
Carlo calculations offer an attractive virtual-reality alternative to physica
reference materials. The major obstacle to using Monte Carl o techni ques,
however, is |aboriously defining the geonetric and material nodel for the
envi ronment and sanples to be evaluated. What is needed is an interface
software that is able to convert an AudoCad. XXX type description of the
geonetry and naterial characteristics directly into MCNP-4A (a wi del y-used
Monte Carlo software for radiation) for programinplenentation. The program
shoul d be coded in C, user friendly, and seanl ess between AutoCad. XXX and
MCNP- 4A.  Presently, sinplistic Monte Carlo prograns are used only by
speci al i sts because of the conplicated nature of defining the radiation
environment. The requested software will allow w der use of the powerfu
Monte Carl o technique for nuch nmore sophisticated and conpl ex applications.
The software will open new commercial opportunities for radiation
measurenents, and associ ated di sciplines.

8.11.22T SUBTOPIC. Automated d ow Di scharge Source for Mass
Spectronetric Counting of Radi onuclides

NI ST is responsible for the devel opment of |owlevel, natural matrix
standards, and the correct application of these standards to environnental
radi oactivity neasurenents. A gl ow di scharge source has been investigated at
NI ST for use in nmass spectronetric neasurenents of radionuclides, and shows
significant potential for highly sensitive neasurenents using little or no
radi ochemi stry.

This proposal is to develop a gl ow di scharge source, or equivalent, or better,
with optimzation of the basic paraneters, to give acceptable sensitivity, and
to devel op a conmmercially useful design that can incorporate environnenta
sanpl es on an automated basis. Such a device has enornmous potentia

comercial value, since a significant fraction of future environnmenta
neasurenents will be performed by mass spectronetry systens, and this device
coul d be crucial in devel opi ng an autonated mass-spectronetric system

The devi ce woul d be coupled to a Resonance |onization Mass Spectronetry system

whi ch uses c.w. lasers for the atomselection. The aimis to provide a nass
selection in the 10 *® range.
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8.12 NI ST TOPIC: MATERI ALS SCI ENCE AND ENGQ NEERI NG

8.12. 1T/ A SUBTOPI C. Devel opment of Particulate Control in
Pul sed Laser Deposition of Thin Filnms

Pul sed | aser deposition is an energing technique for the production of conplex
novel thin filnms of interest to the sem conductor and photonics industries.
Conmerci al i zati on of pul sed | aser deposition is limted in part by particul ate
formati on during the deposition process. The elinmination of these
particulates is crucial to the incorporation of these conplex films in
integrated circuit devices. |Innovations are needed for the control and
elimnation of particulates during the pulsed | aser deposition process.

8.12.2T/A/1 SUBTORPIC. Software for Analysis of Acoustic
M croscope Signals

According to U. S. Patent Number 5549003, obtained in 1996 by the Metall urgy
Di vi sion of N ST, the shear acoustic node created at a water/solid interface
by node conversion and propagation in the solid is sensitive to residual or
applied stresses in the solid. The feasibility denbnstrations of stress
measurenents using this effect were first published in JASA and in Nature. The
maj or obstacle which inpedes this technique from becom ng a routine tool for
stress nmeasurenment by use of an acoustic microscope is the technica
difficulty of separating the |ongitudinal wave reflected twice fromthe shear
wave reflected once, since these waves arrive sinultaneously at the receiver.
The interference problemfor birefringent shear waves propagating in the
materi al under stress has been solved, and the anplitude dependence on stress
has been predicted quantitatively, but it is still very difficult to separate
the shear fromlongitudinal nodes in the receiving pulse. If this difficulty
can be overcone, anbiguities caused by an additional interference of the two
split shear nodes with the longitudinal wave will disappear. Proposals are
sought for devel opnent of software inplenmenting an original concept of
filtering the |longitudinal wave fromthe shear nbde by applying the FFT (Fast
Fourier Transform to the two acoustic nodes created by the coherent source
(the longitudinal angular pulse entering the material fromwater) during the
node conversion. This concept has been inplemented and tested at N ST.

Devel opnent of effective software would create a new capability for
measurenent of the residual stresses in solid naterials and would inplenment a
novel aspect of solving the filtering problemfor acoustic m croscopy.

Ref er ences:
Dr escher - Krasi cka, E. U. S. Pat ent 5549003.

Drescher-Krasi cka, E. Journal of the Acoustic Society of Anerica, 94,
453- 464, 93.

Drescher-Krasicka, E. and JJ. R WIllis. 1996. Nature, Vol 384,
pp 51-55.

8.12.3T/A SUBTOPIC. | nproved Magneto-Optical Indicator Filns

The magneto-optical indicator film(MJF) inmaging technique is a
non-destructive method for real tine characterization of magnetic domain
structure for a wide range of technologically inportant nmagnetic nmaterial s,
such as spin-valves, ultra thin multilayers, and granular systems. The MJOF
filmis placed on top of a nagnetic sanple and has its nagnetization altered
by the nagneto-static field of the sanple under study. The domain structure of
the magnetic sanple can then be imaged in a polarizing mcroscope through the
interaction of polarized light with the MOF film The MJOF nethod is
expected to become a standard non-destructive quality control inmaging

techni que for the next generation of magnetic materials for sensors and
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storage devices. Proposals are solicited for the devel opnent of

i mproved magnet o-optical indicator filnms, including, but not limted
to, transparent bi-substituted yttriumiron garnet single-crysta
films (thickness 1 - 3 mcroneters, Faraday rotation > 100, 000
deg/cm), with a reflective Al underlayer grown on a

gadol i niumgal Il i um garnet substrate. The influence of different

el ement substitutions should be studied to enable filns with

di fferent magnetic saturations and sensitivities to be fabricated.

Ref er ence:

Cornakov, V.S. V.I. N kitenko, L.H Bennett, H J. Brown,

M J. Donahue, WF. Egel hoff, R D. M.Mchael and A J. Shapiro.
Experinental study of magnetization reversal processes in a
nonsymetric valve. J. Appl. Phys. 81. (8) 5215.

8.12.4T/A SUBTOPIC. Advanced Measurenent Technol ogy for
Characterizing the D nensional Stability
of Thin, Small Area Dielectric Filns

It is no | onger unusual for sem conductor packages, interconnect
substrates, or other electronic subsystemto incorporate a w de
variety of materials with thickness di nensions ranging froma few
hundred nanoneters to tens of mcrons. These devel opnents, in
conjunction with the diversity of materials being utilized, requires
a concurrent availability of suitable measurenent tools for the
characterization of material properties, and the determ nation of
product - process interrelationships on a scale conmensurate with
device feature size. These materials characterization data underpins
product design specifications and reliability.

This SBIR subtopic solicits proposals for the devel opnent and
commerci al i zati on of neasurenment equi pnment for the characterization
of the coefficient of thermal expansion, CTE, and/or hygrothermal
expansion for very thin, very small area polynmer and other dielectric
materials. Tools should be suitable for neasuring out-of-plane or

i n-plane characteristics, and all ow sensitive, accurate determnination
of fundamental material paraneters for materials not to exceed 50

m croneters in original thickness, or 100 mcroneters in |ength.

NI ST capabilities in thin filmz-axis dinmensional stability
measurenments can be nade available to appropriate awardees.

8.12.5T/ A/ CC SUBTOCPI C. Next Ceneration Electronic Materials for
Hi gh Tenperature Autonotive El ectronic
Packagi ng

Cost effective, high performance el ectronics are increasingly
required in the autonotive environnment regardl ess of vehicle type.
These products nust w thstand high tenperature, vibration, wear, and
abuse with reliabilities only superseded by products for defense
applications. Continued on-site integration of mcroelectronic
systens into autonotive conponents, such as engine and drivetrain

el enents, require packagi ng and interconnect materials which neet
industry’s minimum 150 C long term performance and reliability

requirements.
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This trend requires devel opnent and inpl enentati on of new hi gh
tenperature resistant, |ow stress, dinensionally stable, electronic
packagi ng and interconnect substrate polymer materials. At the sane
time, processes used for manipulation of these nmaterials into

el ectroni c products nust be conpati ble with existing manufacturing
pat hways. Delivery and inplenmentation of new materials nust match or
under cut existing cost structures.

This subtopic solicits devel opnment of new, cost effective, high

t enper at ure packagi ng or interconnect polymer materials for next
generati on packages or interconnect substrates. Proposals to devel op
next generation reworkable underfills, thin filmdielectrics, glob
tops, or anisotropic conductive adhesives are sought.

8.12.6T/CC SUBTOPIC. Constitutive Equations for Lightweight
Sheet Metal Form ng

I ncreased use of lightweight netals in autonobiles is essential to

t he achi evenent of PNGV goals for inproved perfornance. The PNGV
Manuf acturing Team has identified reliable and predictable alum num
formng as one of the top 5 priorities in vehicle manufacturing
needs. Industrial experience with |lightweight netals is limted, and
the use of conputer nethods (for exanple, finite el ement analysis,
FEA) to predict form ng behavior is being actively pursued by
industry to accelerate the transition fromtraditional alloys. FEA
enpl oys constitutive equations to relate stress and strain. However,
for the large strains and nonproportional |oading paths occurring
during and after sheet netal form ng, presently enployed constitutive
equations are i nadequate. Advanced equations that nore accurately
predi ct the nmechani cal behavior of netal undergoing |large strain
plasticity need to incorporate internal state variables. W seek the
devel opnent of equations incorporating neasurable, physically based
state variables (for exanple, paraneters describing dislocation
structures). It nust be denonstrated that effective techni ques exi st
or can be devel oped for non-destructive neasurenent of these
variables and the internal state of deform ng netals. Such an
approach is likely to be useful in a variety of conmercia
applications ranging fromthe determ nation of residual stress to
metal formng.

8.12. 7T/CC SUBTOPIC. Process Mnitoring and Control of
Conposi tes Processing

Composites manufacturing is a growing industry in the United States.
However, quality control issues threaten to limt the growh of the
i ndustry in high production volune comercial sectors such as
autonotive. lnconsistency in part quality arises froma |arge nunber
of sources, including catalyst, mxing, and resin variabilities.
Anot her inportant source of inconsistency arises fromflow
variability caused by fiber preforns that do not perfectly fit nold
contours. Process monitoring and control are expected to inprove
guality and drive down production costs.

Researchers at N ST have devel oped prototype optical fiber sensor

systens for fluorescence and near IR nonitoring of conposites
processing in response to industry needs for inproved process
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control. NI ST seeks proposals to explore the usage of optical fiber
process nonitoring systens for process control in |iquid nolding or
pul t rusi on manufacturing environnents. Proposals are also sought to
refine, ruggedize, and mniaturize the optics and detector systens.

The current optical fiber fluorescence systemcan obtain conplete
spectra in under 0.1 s, in either distal or evanescent wave sensing
node, and has been | aboratory tested with epoxy, polyurethane, and

i sophthalic polyester resins. The optical fiber near IR system uses
t he sane i nexpensive fiber as the fluorescence system and is
currently inplenented with a standard FTIR Evanescent wave near IR
spectra are obtained in less than 4.5 s.

8.12.8T SUBTCPIC. Sensor for [n-Situ Measurenents of Ther mal
Spray Coati ngs

Thermal spray coatings are becom ng nore inportant as manufacturers
si mul t aneously search for techniques for cutting costs and giving
their parts and products greater reliability and wear resistance. To
succeed, the manufacturers require neasurenment and di agnostic tools
to better understand and control their processes. A sensor that

gi ves nore accurate tenperature nmeasurenents, provides an indication
of changes in texture (enmissivity), and al so gives an indication of
coating quality, would be inportant in extending the applicability
and reliability of thermal spray coatings. Researchers at N ST
require a sensor or sensors to nmake |ocalized neasurenents of
tenperature, emssivity, texture, and coating quality of therma

spray coatings. This sensor is to operate during the thernmal spray
coating production process, and is to be usable for feedback and
control of the thermal spray process. One prom sing approach is the
use of an optical fiber thernmoneter in conjunction with nmulticolor
pyronetry and sinultaneous reflectance nonitoring. N ST wll
entertain proposals that address the major elenents of this
measurement problemw thin this franework. Ideally, the sensor would
be an innovative adaptation of tried and proven technol ogy, so that
it is immediately ready to secure the required data, and is likely to
succeed as a feedback and control sensor.

8.12.9T SUBTORPIC. Internediate-Load (1 N - 100 N) Instrunented
I ndent ati on Tester Devel oprment

The experimental technique of instrumented (or “depth-sensing”)
indentation is rapidly becoming the test method of choice for the
measurement of mechanical properties, such as Young’s modulus and
hardness in small volumes of material. In this technique, an indenter
tip is loaded onto the surface of a specimen and then unloaded, and
the load on, and displacement of, the tip into the specimen are
monitored continuously throughout the indentation cycle. Tips are
typically diamond, and can be either of spherical or sharp pyramidal
(Vickers, Berkovich) geometry. The resulting load-displacement
curves are then analyzed to yield the specimen’s Young's modulus,
hardness, and other material properties.

To date, commercial instrumented indenters fall into two classes:

those designed to operate at low to very low loads (from 1 N down
into the microNewton range), and those based on universal test
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machi nes operating at several hundred to several thousand Newt ons.
The internediate range of 1 Nto 100 N is unavail able to purchasers
of commerci al machines, and the few researchers working in this
regime nmust work with hone-made devices. This gap in testing ability
is significant, as it is the indentation |oad that determ nes the

| engt h scal e over which nechanical properties are neasured. At a
load of 1 N, for exanple, indentation depths in glasses and ceranics
are typically only a few mcroneters, with contact areas between the
tip and specimen on the order of 10 microneters squared. Wile a
probe on this length scale is appropriate for very thin filnms and
fine-grained materials, there are many materials wi th coarser
structure, such as plasnma-sprayed coatings and conposite nmaterial s,
where nuch | arger volunes nust be sanpled in order to correctly
assess bulk material properties. The Ceranmics Division has built a
device for operation in this range, and although it is being used
extensively, it has fundanental [imtations in accuracy and
flexibility of use that severely restrict its utility. It is believed
that a conmmercial machi ne of the type specified bel ow woul d
constitute a very viable product. W routinely receive calls asking
how NI ST data in this | oad range were obtai ned, and whether there is
a commercial product available for this |oad range.

There is also currently no instrunented indenter in any |oad range
that permits indentation of specinens at el evated tenperatures.

Since many material properties are strongly tenperature-dependent,
and since many materials are intended for high-tenperature
application, the capability to performan instrunented indentation at
el evated tenperature (to 800 - 1000 °C) is highly desirable. It is
under st ood, however, that this design constraint severely conplicates
the machine design, and it is included here as a highly desirable,
but not essential, conponent of the design.

The purpose of this proposal is to solicit the design and
construction of a prototype indenter to operate in the 1 Nto 100 N
| oad range. The machi ne shoul d be designed to neet the foll ow ng
specifications and perfornmance criteria:

Load range: 1 N- 100 N

Load resol ution: 1 mMNor 0.1%

Di spl acenent resolution: 1 nm

I ndentation | ocation: An optical system nust be included, such

t hat the location of an indentation can be

presel ected with approximately 1 m croneter
preci sion on the speci nen surface.
Operational control: Operation of the system nmust be under
conmputer control, such that all aspects of
the indentation cycle (loading rate, maxi mum
| oad, hold tines, reloading, etc.) can be
programed in advance of the nmeasurenent.
Tenper at ure range: Speci nen and indenter tip tenperature from
roomtenperature to 1000 °C.

8.12.10T SUBTOPIC. Software for Optimzation of Ceram c Lapping
and Pol i shing

Lappi ng and polishing processes are used in industry as the fina
machi ning step to produce the desired geonetrical form and surface
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finish. 1In the |lapping and polishing operations the work-piece is
pressed against a |apping plate, and a slurry containing abrasive
particles in a carrier fluid (water or hydrocarbon based fluids with
chem cal additives) is used as the primary source for materia
renoval. The renoval of material occurs by a conbination of mcro-
cutting and mcro-fracture, and is often influenced by chem ca

reacti ons between the slurry, |apping/polishing plate, and work-pi ece
material. This is a highly conplex process, and its optimn zation
requires detailed know edge of many interdependent factors. The
maj or paraneters include: the size distribution and shape of the
abrasive particles, the nechanical and chem cal properties of the
abrasi ves, the chemi stry and physical properties of the carrier
fluid, the nature of the | apping/polishing plate, the applied
pressure, rotational speed of the | apping plate, and the arrangenent
of the workpi eces on the |apping plate. Each paraneter is associated
with several other variables that can influence the renoval process.
Optim zation of the | apping/polishing process consists of finding the
nost appropriate set (or sets) of paraneters to be used for each
wor k- pi ece material, such that a desired geonetrical form and/or
surface roughness is achieved quickly. W invite proposals for the
devel opnent of a software that can be used on personal conputers for
off-line optim zation of |apping and polishing of ceram cs and ot her
advanced materials. The input variables could include the type of
wor k- pi ece material and its nechani cal and physical properties, work-
pi ece geonetry and desired dinmensional form type of abrasive used in
the slurry, and desired surface roughness. The conputer software
woul d then give recomrendati ons for the applied pressure, rotationa
speed, and tine duration. The software nmust be based either on

eval uated data or on a sound fundanental nodel, or conbination of

bot h. This software nust be self-sufficient, robust, and user
friendly, and it nust have the potential for future nodifications and
expansi ons.

8.12. 11T SUBTOPIC. Device and Techni que for Measurenent of
Thermal Conductivity of Cerami c Powders

Model s for thermal (pl asma) spray and chem cal processing of ceramc
powders generally require thermal conductivity data for the powders.
Typically data for bulk solids of the same nom nal conposition are
used, although it is recognized that these values may differ
significantly from powders. Additionally, the norphol ogy, in terns of
porosity distribution and aggl onerate structure, nmay vary between
powders of the sanme noninal conposition. A technique and associ at ed
apparatus is desired, which can neasure thermal conductivity of
ceramic powders in the size range of 1 microneter to 100 m croneters.
Materials of interest include zirconia, tungsten carbide, alunna
and titania. Techni ques and devi ces devel oped should be suitable for
i nclusion in concensus neasurenent standards such as ASTM

8.12. 12T SUBTOPIC. Wde Frequency Spectroneter for the Dynamc
Heat Capacity

The heat capacity, which is the differential heat content of a sanple
as a function of tenperature, can be treated as a dynam c |inear
susceptibility. As such it shares, with dielectric and nechanica
susceptibilities, the feature of containing degrees of freedomthat
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each relax with their own characteristic tinme constant =t. By anal ogy
with these quantities, the heat capacity is frequency dependent and
has real and imaginary parts. Thus, a spectrumof G, in the frequency
domai n shoul d, by nmeans of Fourier inversion, provide valuable
information for the study of thermal relaxation. However, the
spectrumis not commonly available, as in the cases for dielectric or
mechani cal susceptibilities. There is no comrercial instrunment that
adequat el y neasures the frequency dependent heat capacity.
Differential scanning calorineters (DSC) have three failings: (1)
they do not give absolute results; (2) they are not accurate; (3)
even when they enploy a sinusoidal tenperature profile, they operate
only over a narrow and | ow frequency range. A commercial w de
frequency spectroneter for heat capacities is needed for the study of
the thermal relaxation of polynmeric material. The equi pment shoul d be
| ow-cost, user-friendly, and operate over a w de tenperature (175 K
to 525 K) and a wide frequency (4 to 5 logarithm c decades, 0.1 to 10*
Hz) range. Measurenment in either tine-domain or frequency-domain is
accept abl e.

8.12.13T SUBTOPIC. bject-Oiented Devel opnent Environnment of
Intelligent Process Control Strategies

The current state-of-the-art in systens for process control
incorporates software tools that allow the creation of “virtual”
operator controller front panels. The controller front panels

contain actuators and displays that can be toggles and push-buttons,
as well as dials and strip charts. The “smarts” of the controller is
typically encoded in some proprietary language that may be graphical
in form. This form of controller development has proven to be
extremely useful, and has been widely adopted by the manufacturing
community. The problem with this approach, however, is that the
process control strategies still have to be developed, coded, and
tested. This development process is still very expensive, and
industry is eagerly waiting for solutions to this problem which will

lead to a reduction in the development cycle time.

Proposals are sought for the development of an object-oriented
approach to software development which reduces the development cycle
time, as well as increases the reliability of the resulting code.

The software tool, which is to be developed, should enable a process
control operator to describe the manufacturing process in an object-
oriented fashion and to develop control strategies by distributing

the intelligence of the controller among a number of concurrently
executing managers, each of which will specify a control action to be
taken in response to the state variables of the system.

The software tool is to take advantage of the current state-of-the-
art in the areas of expert systems and fuzzy logic. The resulting
control strategies developed with the object-oriented software tool,
which is developed, are to be directly usable in the process
controller development software tools discussed above, which are in
wide use today.
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8.13 N ST TOPIC: BU LDI NG AND FI RE RESEARCH

8.13.1T SUBTOPIC. Field Measurenments of Transport Properties of
H gh Performance Concrete

Transport processes in concrete play an inportant role in
determning its utility, service life, and durability. Transport
by di ffusion and capillary suction are the primary neans by which
del eterious materials ingress concrete. Also, the perneability
of concrete to water and gasses |ike radon are inportant in
determining its utility for storage of hazardous wastes and as a
barrier. W are interested in obtaining a device (or devices)

whi ch has the capability of determning the diffusivity of a

nol ecul ar species, the water sorptivity, and the perneability of
concrete to water or gasses in the field as a function of
saturation. This device nmust have the capability to neasure the
transport properties of H gh Performance Concrete. For instance,
chloride diffusion constants of as low as 10" to 10 * nf/s and
wat er perneability as low as 10?* to 10* nf may need to be
determined. Oher key features of this device include that it be
portable, and is easy to use and make nultiple neasurenents in

t he course of a working day.

8.13.2T SUBTOPIC. Intelligent Software Agent for Hi gh-
Perf ormance Construction Materials Know edge
Representati on and Exchange

Efficient representation, access, and exchange of construction
mat eri al s knowl edge wi ||l advance the area of materials science
research and use of know edge by the construction industry.
Tinmely, accurate, and high-quality know edge is needed for

i nproved deci si on-nmaki ng. New net hods nust be devel oped and

i npl enented that provide nore efficient human to conputer and
conputer to conputer interfaces. The Building and Fire Research
Laboratory is undertaking a | arge programthat involves the
representation, integration, and dissem nation of know edge about
construction materials. Know edge within the systemw || be

di stributed and used worl d-w de.

BFRL is interested in the devel opnent and inpl enentati on of an
intelligent software agent and architecture that will enhance the
access and exchange of know edge anong industry, governnent, and
academ a. The volunme and nature of construction materials

know edge wi || depend on innovative access and transfer nethods
that currently do not exist as a commercial product.

Conventional information technol ogi es (nmethods and procedures) do
not address the current and future know edge formats for the
construction industry. An intelligent software agent nust
function in a distributed and het erogeneous conputi ng

envi ronnment. Leadi ng- edge conmuni cati ons technol ogi es nust be
used to transfer information between the human and conputer
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entities. Databases, high-level reasoning, nodels, and
audi o/ vi deo know edge nmust be conmmuni cated and presented
seanl essly.

8.13.3T SUBTOPIC. Automated Know edge Acquisition for
Construction Materials Know edge
Represent ati on and Exchange

Efficient representation, access, and exchange of construction
mat eri al s knowl edge wi ||l advance the area of materials science
research and use of know edge by the construction industry.
Tinmely, accurate, and high-quality know edge is needed for

i nproved deci si on- maki ng. New net hods nust be devel oped and

i npl enented that provide nore efficient human to conputer and
conputer to conputer interfaces. The Building and Fire Research
Laboratory is undertaking a programthat involves the
representation, integration, and dissem nation of know edge about
construction materials and systens. The major bottleneck in
devel opi ng systens is the know edge acqui sition phase.

Proposal s are invited for devel opi ng software tools and
techniques that will support automated ontol ogy and know edge-
base devel opnent. An ontol ogy provides a rigorous specification
to describe the relationshi ps between the concepts of the
term nol ogy used to describe construction materials and systens,
whil e the know edge-base will use the specified concepts in the
ontol ogy for representing higher order know edge. There is a need
to understand the nmeani ngs and characterize differences in

meani ngs for terns used in the construction industry, and to
transl ate these nmeanings into representations that can work
within a well defined know edge sharing framework. Specific
interests to this proposal include: (1) taking a machi ne readabl e
di ctionary and creating an ontol ogy using automated tools, (2)

t aki ng machi ne readabl e docunents and creating a know edge- base
using the constructed ontol ogy and automated tools, (3) taking
machi ne readabl e docunents and creating a nmachi ne readabl e

di ctionary using automated tools.

8.13.4T SUBTOPI C: Low cost, Smart Vi bration Sensors

If sufficiently | owcost vibration sensors were avail abl e, they
could be used to shut off rotary and reciprocati ng machinery,
such as air conditioning conpressors and fans, before vibrations
caused by worn bearings or other nmal functions damaged the

machi nery or other equi pmrent connected to it. Low overall cost
is essential for such a sensor. Low fabrication cost is required,
but is not itself sufficient. Al costs, which include the cost
of setting up commercially viable fabrication facilities, as well
as the costs of packaging, interfacing, and calibrating the
sensor nmust be very low. MEMS technol ogy appears to have the
potential to nmeet these needs, but current MEMS vibration sensors
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are still too expensive in many of the categories nentioned
above. N ST wel cones proposals for a proof of concept study that
addresses nost if not all of the cost issues nentioned above, as
wel |l as the technical issues of producing a vibration sensor that
is robust and reliable enough for use to shut off excessively

vi brating machinery in commercial settings.

8.13.5T SUBTOPRPIC. Visualization of Building Information

In order for the design and engineering community to utilize fire
hazard anal ysis and performance based fire codes in devel opi ng
reasonabl e alternatives to the prescriptive codes used today, a
nmet hod needs to be devel oped to connect roons and buildings in a
realistic way. Such a paradigmneeds to be inplenented in a way
that allows the user to "drag" information along with the
construction connections. N ST has devel oped a series of nodels
whi ch predict the effect that a fire will have on a specific
building and its occupants. The difficulty is describing conplex
structures sufficiently well that a designer can feel confident
that the building is representative of the actual structure to be
built, and an approving official can feel confident that the

buil ding which is built will indeed neet the appropriate |evel of
safety. This nmeans that a visual nethod nust be devel oped to
provi de the physical connections needed for a fire nodel and to
pl ace people within a building. Nomnally, it should be

i npl emented in a conputer-ai ded desi gn package.

A conputer programis needed which runs on a mcro conputer (IBM
PC class), which will provide a visual interface to NIST fire
nodels. It may be based on a CAD package, so long as that
package is generally used in the field of building design. The

I npl ementing code should conformto the standards as pronul gated
in NI ST reference guides, and should allow textual informtion
and databases to be nade available to the various nodels as the
building is "constructed.” Such a package would follow the
standard techni ques used by A& firnms in |aying out buildings for
vi sual i zation of construction, but would provide the additional
capability of interior connections and construction material s,
whi ch woul d al l ow an assessnent of fire safety to be made. This
shoul d follow and highlight the requirenents as set forth in the
consol i dat ed nodel building and fire codes.

Ref er ences:

NI ST Handbook 146, Volunmes | and I1. 1992. The Fire Hazard
Assessment Method. National Institute of Standards and
Technol ogy.

NI ST Techni cal Note 1299. 1993. CFAST, The Consolidated Mdel of
Fire Gowh and Snoke Transport.
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8.13. 6T SUBTOPIC. Sweating Thermal Conductive Performance
Apparatus for Evaluation of Fire Fighter
Protective C othing

The fire service is experiencing thousands of burn injuries each
year. Many of these injuries are associated with the buil dup of
noi sture inside of the fire fighter’s protective garnments. Sweat
and water fromfire fighting activities will saturate the
garnents, which results in a change in their thermal performance.
When the protective garnents are heated by the fire fighting

t hermal environnent, heat transfer rates increase as a result of
noi sture in the protective clothing. |In addition, this noisture
can be quickly heated to tenperatures which can cause scald burn
injuries.

An apparatus is needed for accurately neasuring the changes in

t hermal performance of fire fighter protective clothing under
various levels of wetting. The apparatus nust have the
capability of adding noisture to garnent materials in a
controlled fashion, with distribution and rates representative of
a sweating human. The apparatus nust be able to neasure the

t hermal performance of protective garnent systens, while

mai ntaining their normal |oft, and under various quantified

| evel s of conpression. The apparatus nust be able to accurately
nmeasure the thermal performance of protective garnents over a
range of thermal environments experienced by fire fighters. The
accuracy of these thermal neasurenments should be <5 % wthin a
single |laboratory. N ST wel conmes proposals which will result in
t he devel opnent of a robust and accurate neasurenent apparatus
that will aid in understanding the thermal performance of fire
fighter protective clothing.

8.13. 7T SUBTOPIC. Water Mass Concentration Measurenents in Fire
and Sprinkler Driven Gas Fl ows

The Building and Fire Research Laboratory (BFRL) is devel opi ng
nodel s to predict the interaction of sprinklers and fires in
bui l di ngs as a nmeans to support conputational evaluations of fire
suppressi on system performance. An inportant variable in the
nodel predictions and in determ ning the performance of fire
suppression systens is the spatial and tenporal distribution of

water in the formof droplets fromthe sprinkler. Innovative
proposals are solicited by BFRL for a droplet sensor to neasure
the local liquid water concentration in the gas fl ow produced by

the interaction of the fire and water spray fromthe sprinkler.
Expected tenperatures in the fire driven flows are up to 500°K
with droplet dianmeters less than 1 mm [Inportant considerations
i nclude spatial resolution, mninmmsanpling rates of 1 Hz, ease
of use, robustness in fire test environnents, ability for

aut omat ed data acqui sition, and reasonabl e cost.
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8.13.8T SUBTOPI C. Advanced Incident Conmmand System

Currently, many fire departnents follow a prescribed protocol for
handl i ng i ncident conmand for a wi de variety of energencies.

This system provi des command structure and allows for the
direction of all resources on the scene froma central |ocation.
Unfortunately, communication is typically limted to radio

transm ssion. Confusion can easily occur due to m sconmunication
or lack of communi cation between the engi ne conpani es and the

i ncident conmander. Many tinmes the resources are not positioned
where they are needed the nost. O, in the case of
conflagrations,it may not be clear where the resources are needed
t he nost.

NI ST has been devel oping a high resolution w |dland/urban, w nd
driven fire spread conputer nodel. Wen conpl eted, the nodel
will incorporate a wide variety of spread nechanisns and be able
to run on a PC | aptop. The software requirenents for this nodel
and conputer capabilities should converge within the next three
years.

I nnovati ve proposals are solicited by BFRL for a PC based advance
fire incident command systemto provide equi pnment and resource
tracking via GPS, and system of conputer based maps onto which
the results of NIST's predictive nodels could be overl aid.

| mportant considerations include conpatibility with the NI ST
nodel , the framework and expected input and outputs of which wll
be supplied to respondents, ease of use, and run tine on portable
wi ndows based PCS

8.13.9T SUBTOPIC. Integrated Fire Fighter Safety System

Fire fighters are experiencing thousands of burn injuries each
year. N ST has a project to neasure the "stored energy"” in fire
fighter protective clothing. N ST has found that by the tine the
fire fighter feels the heat through the gear, there is no tine
for corrective action, and a burn injury occurs. The fire
fighter needs sonme type of warning systemto provide tinme for
corrective action prior to suffering a burn injury. The next
step in the NIST fire fighter safety project is to develop a
predi ctive heat transfer nodel based on the thermal inputs to the
outer shell of the protective garnment. |If this predictive nmethod
could be tied into a Iightweight, inexpensive, sensing, decision
and warning device, many fire fighters could be spared the pain
and suffering due to burns each year.

A systemis needed for sensing, analyzing, and warning prior to
the onset of thermal injury. This systemwould be robust in
order to withstand the daily rigor of a fire fighting
environnment. Ideally, the systemcould be retrofit to existing
gear.
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8.13. 10T SUBTOPIC. Rapid Scanning Near IR/ IR Spectroneter

The transient, non-intrusive, simnultaneous neasurenents of CQO
and H,O concentrations, soot volunme fraction, and tenperatures of
soot and CO, in flane are critically needed to understand the
flame structure. |In order to conduct such neasurenents, a rapid
scanni ng spectronmeter or an array detector is required in the
wavel ength range from1l to 5 mcrons. The concentrations of CQ
and HO and tenperatures will be determ ned by the neasured

em ssion spectra fromthe flame. The required spectral
resolution is 15 nm and the scanning rate (from1l to 5 mcron)
shoul d be better than 500 Hz. The field of view should be
collimated to within a 2 nmdianeter. The accuracy of the
concentration measurement should be within + 0.005 mole fraction,

with a minimum detectable concentration of 0.01 mole fraction,

5% for the temperatures, with a minimum detectable temperature of

800 °K, and * 20% for the soot volume fraction, with a minimum

detectable fraction of 10 g/cm . The device should be small

enough to be easily moved from one laboratory to another by a

single person without using a cart.

8.13. 11T SUBTOPIC. Advanced Detection and Monitoring of Fires

A properly designed fire detection system must be able to
identify, in a matter of seconds, a fire event which may occur
only once in one hundred years, and the identification must lead
to an action which is appropriate to the space being protected.
Spaces of interest to the Building and Fire Research Laboratory
include residential and commercial structures, industrial

facilities, transportation systems, and the urban/wildland
interface. False alarms, maintenance problems, and incomplete or
inaccurate information, which leads to an improper suppression
response, are problems that plague many fire detection and/or
suppression systems which are economically competitive. As the
scientific basis for the identification of the characteristics of

a pending fire become better established, research is required to
determine how to apply advances in sensing temperature, heat
flux, chemical species, particulate matter, and different

portions of the electromagnetic and acoustic spectrum to the
detection of a hazardous fire. New methods of signal processing
and decision-making, based upon the most effective use of
available knowledge, and the development of systems which adapt
to changes to the environment being protected, are of particular
interest. Proposals for incremental advances to existing fire
detection technologies are not solicited. Refer to related
descriptions in annual summaries of BFRL research.
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8.13. 12T SUBTOPIC. Advanced Fire Suppression and Novel
Suppr essi on Concepts

Fire protection of facilities requires suppressants that will not
harm the environnent nor cause excessive collateral damage to a
structure or its contents. The need for alternatives which have
| ow toxicity constrains one’s choice of chem cals even nore,
suggesting that inproved neans for storage and delivery of |ess
effective (but inherently safe) materials need to be addressed.
Proposal s are solicited which will inprove any aspect of
automatic fire suppression systens, such as nore efficient
storage of the agent, tinely and precise delivery to the space
bei ng protected, enhanced interaction of the agent with the fire,
and m nimal negative interaction wth the surroundings. Means to
eval uate novel concepts at a reduced-scale which reliably predict
full-scal e operation should be addressed in the proposal. Inert
gas systens and fine water sprays have little detrinental
environmental inpact. Methods to enhance their effectiveness as
fire fighting agents and overcone their deficiencies (large
guantity requirenments and possi bl e asphyxiation for inert gases,
and significant collateral damage for water sprays) are
legitimate topics. Oher currently proposed hal ocarbon
substitutes for halons are saddled wth known or potenti al
negati ve inpacts on stratospheric ozone depletion or global
warmng, and it is unlikely that new conpounds fromthis famly
wi |l have both short atnospheric lifetinmes and zero ODP
Approaches to nore precisely predict the chemstry of alternative
conmpounds in the atnosphere and to hasten their conversion to the
nost environnmental ly-friendly end-state are al so sought. Refer
to related descriptions in annual summaries of BFRL research.

8.13.13T SUBTOPIC. Hi gh Heat Flux Gauges and Calibrators

More preci se neasurenent of heat flux in harsh, high tenperature
environments is required to understand and nodel the spread of
unwanted fires. Proposals are solicited for novel transducers
whi ch can nmeasure (and distingui sh between) radiative and
convective heat fluxes at levels up to 100 kWntf. QOperational
requi renents include tinme response greater than 10 Hz, out put
linearity (within + 5%) from 0.5 to 50 kW/m , flat spectral

response in the visible and near infrared, size less than 4 cm
operating temperatures up to 300 °C, and resistance to
condensation or particulate build-up. Proposals for methods or
fixtures to calibrate heat flux gauges (traditional as well as

new designs) in convective environments up to 50 kW/m are also
invited. Refer to the proceedings of a workshop on high heat

flux calibration held at NIST in January 1995.

2

8.13. 14T SUBTOPIC. Toxic Environnental Mnitor for Fire Fighter
and Research Use
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The fire service experiences about 20 fire deaths each year.
Sone of these deaths are caused by the firefighter assum ng
incorrectly that the |ocal atnosphere is sufficiently viable that
escape w Il be possible even in the event of depletion of the
sel f-cont ai ned breathing apparatus (SCBA) air supply which is
normal Iy enployed. The primary toxic gases generated by fires
are carbon nonoxide (CO and carbon dioxide (CQ). Depletion of
oxygen (Q) l|eads to unconsciousness as well. A nonitor is
needed for neasuring CO CO, and O |evels sinmultaneously and
providing a readable output to the firefighter's SCBA face

shield. The monitor should also include a microcomputer that

uses an algorithm to provide a conservative estimate of the time

a typical person would be able to remain conscious in such an

environment. The research use of the monitor would be for fire

testing in which spatial resolution of gas concentrations is

desired. For low temperature environments, the monitor could be

placed at the site of interest, while for high temperature

environments, the monitor would be exposed to extracted gases at

a distance. The first generation monitor must have compact and

lightweight sensors that together weigh less than 0.5 kg and have

potential for further miniaturization. Control of the prototype

system can be by microcomputer. The size of the system without

the microcomputer must fit within a 100 cm volume. It is®

expected that the microcomputer would eventually be replaced by

a dedicated chip. The apparatus must be capable of withstanding

a 100 °C environment for 20 minutes. The accuracy of the CO and

CQ sensors must be within 10% of their nominal readings, while

the O sensor must be within 5%. The system must be able to

refresh visual and analog outputs at least once every 5 seconds.

The ultimate cost of the components must be below $1000. NIST

welcomes proposals which will result in the development of a

safety and measurement apparatus for the fire service and

research communities.

8.13. 15T SUBTOPIC. Tenperature Measurenents During Water
Sprinkl er Extingui shnment of Fires

The development of models for describing the extinguishment of
fires by water sprinklers is a current research priority of the
Building and Fire Research Laboratory (BFRL). An important
parameter to be used for validation of such models is the gas
temperature field in the region influenced by both the sprinkler
and the fire. Such measurements are particularly difficult due

to the presence of both heated fire gases and water droplets.
Innovative proposals are solicited by BFRL for a temperature
sensor which is capable of measuring local gas-phase temperatures
(room temperature to 500 K) with a minimum sampling rate of
100 Hz during sprinkler-extinguishment of fires. Important
considerations include high spatial resolution, ease of use in
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fire test, robustness, ability for automated data acqui sition,
and reasonabl e cost.

8.13.16T SUBTOPIC. Advanced Tenperature Probe for Fire Testing

As the conputational methods used to nodel fire scenarios becone
nore sophisticated, there is a pressing need to inprove the
tenporal and spatial resolution and reduce the uncertainty of

t enper ature neasurenents used for validation. Presently used

t her nocoupl e nmet hods are plagued by uncertainties. Tenperature
measurenents are difficult in fires because of thermal radiation
i ncident on the thernocouple fromthe fire (if the local gas is
cool er than the surroundings), radiation |osses fromthe

t her nocouple to the surroundings (if the local gas is hotter than
t he surroundi ngs), soot accunul ati on on the thernocouple, and
non-uni form heat transfer fromthe gas to the thernocouple due to
recircul ation and turbul ence. The tenporal response of

t hernmocouples is limted by the thermal inertia of the bead, and
time constants are often difficult to estimate. |In addition, the
metal structures on which thernocoupl es are nounted act as heat
sinks and disturb the local flow Proposals are solicited for

i nnovati ve gas tenperature neasurenent techniques for use in and
around fires which are nore accurate and preci se and possess
better spatial and tenporal resolution than thernocouples. New
nmet hods shoul d be able to nmeasure | ocal gas tenperatures between
300 and 1500 K in an environment characterized by |arge
tenperature gradients, spatially and tenporally nonuniform

radi ation fields, soot, and turbul ence. New sensors should be
rugged, |ong-lasting, and inexpensive. Rapid tenporal response
on the order of 1 ns and spatial resolution of less than 1 mm are
desired to resolve local turbulence scales in fires. A technique
capabl e of perform ng planar tenperature neasurenents while
satisfying the above |isted constraints is desirable for
val i dation of conputer simulations. The tenperature technique
should m nim ze di sturbance to the fire flow field, and should
possess excell ent and easily cal cul abl e precision and accuracy.
Only novel and innovative tenperature probes will be consi dered.

8.13. 17T SUBTOPIC. Rapid Tinme Response Heat Rel ease Rate Sensor
for Fire Testing

The rel ease of fire-fighting agents and subsequent extingui shnment
of accidental fires takes place in a tinme period as short as 30
mlliseconds. Few details are known about suppression under

t hese conditions, because few instrunents are capabl e of
respondi ng rapidly enough to resolve the behavior of the fire.
One neasurenent which is necessary for studying suppression is
the tenporally resol ved heat release rate of the fuel. The heat
rel ease rate is not necessarily equal to the mass | oss rate of
fuel; all of the fuel which evaporates does not necessarily burn.
The heat release rate is the energy per unit time rel eased by the
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fuel as it reacts with oxygen. Proposals are solicited for a
heat release rate neter for liquid pool fires with a 1 ns
tenporal response and the capability to resolve fires of 10 kWto
5 MN The neter should be designed to withstand the environnment
typical of pool fires of this size. The neter should also be
able to neasure tenporally resolved heat rel ease rate while the
fire and fuel pan are interacting with an overhead extingui shing
agent release. The heat release rate sensor should be rugged,

| ong-lasting, mnimze disturbance to the fire flow field, and
possess excell ent and easily cal cul abl e precision and accuracy.
Only novel and innovative heat release rate sensors will be
consi der ed.

8.13. 18T SUBTOPIC. Mol ecular Dynam cs Modeling of Polyner
Reactivity

Mol ecul ar dynam cs (MD) has been denonstrated to be a useful tool
for the investigation of time dependent properties in synthetic
pol yners. Recent work conducted in the Building and Fire Research
Laboratory has led to extensions of MD to account for the major
reacti on channels involved in the thermal degradation of

pol ymers. This was acconplished by introducing specific reaction
pat hways, which are known to be active in the thermal degradation
of polymers, and switching functions, which turn-on new bondi ng

i nteractions, when the old bonds approach dissociation, into the
force field. There is a clear need to augnent this nodel to
account for a greater range of chem cal properties and
reactivity, including the capability to nodel polyner-nmononer and
nonomer - nononer reactions. N ST wel cones proposals for the
further devel opnent of our reactive MD code, which could be used
wi thin the polyner industry to devel op new strategies for polyner
synt hesi s and processing.

Ref er ences:

Nyden, MR, G P.Forney, and J.E. Brown. 1992. Ml ecul ar Model i ng
of Polymer Flammability: Application to the Design of Flane-
Resi stant Pol yet hyl ene. Macronol ecul es, 25, 1658.

Nyden, MR, T.R Coley, and S. Munby. 1997. Applications of

Mol ecul ar Dynamics to the Study of Thermal Degradation in
Aromatic Polymers. |. Polystyrene, Polym Eng. Sci., in press.

8.14 N ST TOPIC: | NFORMATI ON TECHNOLOGY
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8.14. 1T SUBTOPIC. Extending RBAC to Include Wrk flow
Properties

Wrk flow technology is the neans by which busi ness processes are
automated and controlled. It has | ong been observed that RBAC
concepts seemto conplenent and to sone extent support work flow
concepts. RBAC is a technology that allows for the specification
and enforcenment of a variety of protection policies which can be
tailored on an enterprise-by-enterprise basis. The policies
enforced in a particular systemare the net result of the precise
configuration of the various conponents of RBAC. It is felt that
RBAC conponents can support or can be extended to support the
specification of a business process in the context of a work
flow. A Business Process is a set of one or nore |inked
procedures or activities which collectively realize a business
objective or policy goal, normally within the context of an
organi zational structure defining functional roles and role

rel ati onshi ps. A process definition generally consists of many
process activities which are logically related in terns of their
contribution to the overall realization of the business process.
These notions seemto map well to the RBAC franmework that

provi des adm nistrators with the capability to regul ate who can
perform what actions, when, fromwhere, in what order, and in
sonme cases under what relational circunstances.

NI ST seeks research and experinental inplenentation to:

(1) Explore existing work fl ow approaches and standards to
determ ne the degree in which RBAC nodels currently
conpl emrent and support work fl ow concepts.

(2) Develop an extended RBAC nodel to include work flow
concepts, whereby the extended nodel can be used to
directly provide a neans by which a work fl ow
managenent system can ensure that the activities which
make up a work flow are carried out in the correct
sequence as prescribed by a predefined or ad hoc
busi ness process.

(3) Develop a prototype inplenentation exhibiting the
properties of the extended nodel and a denonstration
that shows the applicability of the nodel to real world
busi ness applicati ons.

8.14. 2T SUBTOPI C. Secure Programm ng Devel opnent Tool s

New operational security vulnerabilities are continuously being
di scovered, exploited, reported, and catal ogued. Vendors
normal |y rel ease software patches for these vulnerabilities once
they are reported, while others release security scanning tools
to detect them Several foruns and organi zations are dedicated to
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tracki ng, analyzing, and reporting new vulnerabilities. The

exi stence of these products and activities underscores the need

for design strategi es and supporting autonmated design and

devel opnment tools to prevent security vulnerabilities from being
i ntroduced into products during both the design and devel opnment

phase of the product.

The goal of this initiative is to develop tools that will enforce
secure software desi gn and devel opnent net hodol ogi es. The Secure
Programm ng Devel opnent Tool s envisioned for this effort should
hel p devel opers design security into their products fromthe
concept inception, and not as an afterthought. These tools should
det ect weaknesses in software engi neering practices that lead to
security problens, and hel p devel opers identify suspect code
before the products are rel eased for commercial use.

Addi tionally, such tools, which also detect in | egacy or existing
code vulnerabilities, flaws, and/or poor software engi neering
practices that |l ead to tangi ble security weaknesses, are al so

hi ghl y desirable.

8.14.3T SUBTOPIC. Natural Language Interface to 3-D Character
Ani mat i ons

The use of animated human or human-1ike characters to suppl ement
voi ce and text conmunication has |ong been recogni zed as a neans
of inproving the notivational response to and/or clarity of
mul ti medi a presentations. Wen nedia presentations are prepared
off-line, it is possible to devel op predeterm ned 2-D character
ani mations that convey specific neanings. This nethod does not
wor k, however, when the character nmust interact to user responses
with a shorter duration between events than the |ength of the

ani mati ons, or when the character nust be viewed interactively
frommultiple viewoints. 1In these cases, a real-tine 3-D
representation of the character is required. Such 3-D characters
have been used in nulti-user web-based environnents enabl ed by
the enmerging Virtual Reality Mdeling Language (VRM.). However,

t he expressions and/ or gestures of these "avatars" have | acked

vi sual realismand have been directly controlled as a response to
a user selection froma small set of pre-defined actions. In
addition, control of human sinulations which follows the Humanoi d
Ani mati on Working G oup (HANIM of the VRWML consortiumis desired
to inprove portability and interoperability of systens. What is
needed is a character that responds with enhanced realismto user
or simulation initiated events.

8.14.4T SUBTOPIC. Inproved Noi se Robustness and Speech
Detection for Large Vocabul ary Conti nuous
Speech Recognition (CSR) Technol ogy
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Current state-of-the-art CSR systens experience degradation of

performance in the presence of background noi se, especially when
usi ng ot her than head-nounted m crophones. Current systens al so
cannot reliably discrimnate between background noi se and speech

i n background noise. Inproved technology is needed to inprove
noi se robustness for both continuous (stationary) and inpul sive
noi se, and to discrimnate between speech and noise. Ildeally,

the inproved technol ogy would permt reliable use of CSR

technol ogy with | owcost, renotely positioned m crophones, and
elimnate reliance on the use of push-to-talk m crophones. This
t echnol ogy shoul d al so be valuable in automatic transcription and
i ndexi ng of radio and TV broadcast materials, especially those
portions of the broadcasts originating in other than broadcast

st udi os.

8.14.5T SUBTOPIC. 1pv6/Ipsec

| P security is an energing Internet technology that is currently
under devel opnent, starting to be deployed, and will have a major
i mpact on the Internet of the future. |[|P security involves the
addition of IP-level headers that can provide authentication,
integrity, and confidentiality to Internet traffic, along with
protocols to handl e the negotiation and managenent of the keys
that will be used to protect this traffic. (For further
information see: http://ww.ietf.org/htm.charters/ipsec-
charter.htm .) The I ETF (Internet Engi neering Task Force)
docunents that define these protocols are concerned with the
formats of the packets that travel across the Internet, those
packets that negotiate the key establishnent, and those that
carry the authenticated and/or encrypted nessages.

These docunents do not deal with a critical related issue: how
can a system adm nistrator or user enable these capabilities,
specifying and controlling the system's security policy? Two
interfaces are needed to acconplish this: an application-|evel
interface that can be used by system adm nistrators and users,
and an APl that can be called by application prograns. It would
be useful to design such an interface and then inplenment and test
it. The interface should be conpatible with and run under both
the current Internet technology (I1Pv4) and the future Internet
technol ogy (1 Pv6). (For further information, see:
http://ww.ietf.org/htm.charters/ipngwg-charter.htm, or
http://playground. sun. conf pub/ipng/htm ). It should also run on
a wde variety of conmputers and operating systens.

8.14. 6T SUBTOPIC. Automated Network Security Adm nistration and
Configuration Tools

As the rate at which new products are being introduced into the

mar ket continues to increase, so does the conplexity of securely
adm ni stering distributed networks of personal conputers,
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wor kstations, firewalls, web servers, and routers. Mreover, as
new hardware, new software applications, vendor patches and
upgrades, and network connections are continuously added to an
organi zation’s network, it is difficult to determne if the
systemis in a safe-state, and if the organization’s security
policy is being properly inplenented and enforced. System

adm ni strators would benefit greatly froman Autonmated Network
Security Adm nistration and Configuration Tool that hel ps them
securely configure and maintain distributed systens. These tools
could, for exanple, include network resource discovery routines,
track the installation of vendor patches, identify security

vul nerabilities, and anal yze the organization’s security policy
to ensure that it is being properly inplenented. The goal of this
effort is to develop a nethod for automatically configuring and
mai ntai ni ng the secure state of an organi zation’s network system
and a set of support tools that enbody the nethod.
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BUDGET INSTRUCTIONS

The offeror is to submt a cost estimate with detailed information
for each el enent, consistent with the offeror’s cost accounting
system This does not elimnate the need to fully docunent and
justify the anbunts requested in each category. Such docunentation
shoul d be contained, as appropriate, on a budget explanation page

i mredi ately preceding the budget in the proposal.

1. Principal Investigator (Pl).

The PI nmust be with the small business concern at the tinme of
contract award and during the period of performance of the research
effort. Additionally, nore than half of the PI's tinme nust be spent
with the small business firmduring the contract performance.

2. Di rect Labor.

Al'l personnel (including PlI) nust be listed individually, wth the
proj ected nunmber of hours and hourly wage.

3. Over head Rate.

Specify current rate and base. Use current rate already negoti ated
with a Federal agency, if available. If no rate has been negoti at ed,
a reasonabl e overhead rate may be requested, which will be subject
to approval by DOC.

4. O her Direct Costs.

List all other direct costs which are not described above (i.e.
consul tants, subcontractor, travel, and equi pnment purchases). Each
of the above needs a detail ed explanation and el aboration of its
relation to the project.

5. Mat eri al s.

The materials and supplies required for the project nust be
identified. There is also a need to specify type, quantity, unit
cost, and total estimted cost of these materials and supplies.

6. General & Adm nistration (G&A).

Specify current rate and base. Use current rate already negoti ated
with a Federal agency, if available. |If no rate has been

negoti ated, a reasonable G&A rate may be requested, which will be
subj ect to approval by DCC.

7. Profit.

The smal | business may request a reasonable profit (about 7 percent
of costs is the average proposed).
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CHECKLIST OF REQUIREMENTS

Pl ease review this checklist carefully to assure that your proposal neets
the DOC SBIR requirements. Failure to meet these requirements may result in
your proposal being returned wi thout consideration. Seven copi es of the
proposal must be received at DOC by Noon EST January 14, 1998.

1. The proposal is 25 PAGES OR LESS in length.

2. The proposal is linmted to only ONE of the subtopics in
Section 8.

3. The proposal budget is for $75,000 or LESS (or $50,000 or |ess

for those topics designated as “SG”). No more than one-third
of the budget goes to consultants and/or subcontractors.

4. The abstract contains no proprietary information anddoes not
exceed space provided on the Project Summary.

5. The proposal contains only pages of 21.6cm X 27.9cm size (8 %2"
X 11%).

6. The proposal contains an easy-to-read font (fixed pitch of 12

or fewer characters per inch or proportional font of point
size 10 or larger) wth no nore than 6 |ines per inch, except
as a legend on reduced drawings, but not tables.

7. The  COVER PAGE has been completed and is PACE 1 of the
proposal.

8. The PRQIECT SUMVARY has been completed and is PACE 2 of
the proposal.

9. The  TECHNI CAL CONTENT of the proposal begins on PACE 3 and
includes the items identified in SECTI ON 3. 3. 3 of the
solicitation.

10. The SBI R PROPOCSAL SUMVARY BUDGET has been completed and is the
LAST PAGE of the proposal.

11. The P.l. is employed by the company.

NOTE: Proposers are cautioned to be careful of unforeseen delays that can cause
late arrival of proposals at DOC, with the result that they may be returned
without evaluation.
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NATIONAL SBIR CONFERENCES

FEDERAL R&D OPPORTUNITIES
FOR
TECHNOLOGY INTENSIVE FIRMS

Sponsored by:
Department of Defense/National Science Foundation
In Cooperation with
All Federal SBIR Departments and Agencies

° Marketing Opportunities for R&D and Technology Projects with Federal
Agencies and Major Corporations.

° Techniques and Strategies for Commercializing R&D through Venture Capital,
Joint Ventures, Partnering, Subcontracts, Licensing, and International
Markets.

° Management seminars in Marketing, Business Planning, Starting and
Financing Small Technology Firms, Procurement, Government Accounting
and Auditing.

EAST WASHINGTON, DC OCTOBER 14 - 16, 1997

WEST PHOENIX, AZ OCTOBER 27 - 29, 1997

For Registration or Further Information:

SBIR Conference Center (360) 683-5742
SBIR Homepage: www.zyn.com/sbir/
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